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By 
Andrea Dodge Ackermann 
August 2007 
Dissertation Supervised by Dr. Gladys L. Husted 
The acquisition and retention of CPR knowledge and skills has been a topic of concern 
for the past 20 years and there is concern that severe deterioration of knowledge and skills has 
been evident in only a few weeks after training. The use of human patient simulation (HPS) 
scenarios has been beneficial in teaching a variety of nursing skills in a risk-free environment.  
This type of training has been recommended by nursing educators but there is no evidence of 
increased acquisition and retention of CPR skills for nursing students using HPS scenario. 
A quasi-experimental design was used to compare the acquisition and retention of CPR 
knowledge and skills for junior level baccalaureate nursing students.  The control group (n = 33) 
received standard American Heart Association review of adult CPR skills and the experimental 
group (n = 32) participated in an additional HPS cardiopulmonary arrest scenario.  Acquisition of 
CPR knowledge and skills were evaluated immediately after the training.  The control group (n = 
25) and the experimental group (n = 24) were reevaluated three months later on retention of CPR 
knowledge and skills during mock code situations.   
In this study, the additional teaching methodology of the HPS program had a significant  
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effect on both the acquisition of CPR knowledge (p = .015) and the acquisition of CPR skills (p 
= .000). At the same time, it was found that there was a decrease in both CPR knowledge and 
skills over time for both groups.  However, the retention scores for the experimental group, 
although lower than their acquisition skills, were still significantly higher than the retention 
scores for CPR knowledge (p = .002) and CPR skills (p = .000) for the control group.  
This data may assist nursing educators in standardizing the training of students in 
responding to patients in cardiac arrest within a simulated environment.  This may also add to the 
knowledge healthcare providers need to plan for providing adequate CPR training to promote 

















 I want to acknowledge and express my appreciation to the following individuals for their 
assistance in the completion of this dissertation.   
 To my dissertation committee for providing prompt and valuable direction as well as 
inspiration for this study. 
Dr. Gladys L. Husted – chairperson, Duquesne University 
Dr. Eileen Zungolo, Duquesne University 
Dr. Zane R. Wolf, LaSalle University 
Dr. Janis Childs, University of Southern Maine 
 To my statisticians for their guidance and suggestions in interpreting my data.  
  Dr. Dudley Dean  - United States Military Academy at West Point 
  LTC Rodney Sturdivant  - United States Military Academy at West Point 
  Dr. Akm Rezaul Hossain - Mount Saint Mary College 
 To the college community where this study was conducted for allowing me access to the 
students and the facilities as well as my Research Assistant, Tim Graves for all his help. 
 To the students who volunteered to participate in this study with no promise of reward 
except knowing that they contributed to the science of nursing. 
 To the Mu Epsilon Chapter of Sigma Theta Tau for a research grant of $1260.00 for CPR 
equipment used during the study which was donated to the college learning resource center. 
 To my family, particularly my husband, Paul and daughter, Katie for their patience, 
support, and love.  And to my late father and mother, Julian and Kitty Dodge, for their faith in 
me and trust that I could always strive higher. 
vi 
  
TABLE OF CONTENTS 
                   






List of Tables……………………………………………………………………………….xi 
 
I.  Introduction………………………………………………………………………………1 
 
 A.  Background of the Study………………………………………………………..1 
 
 B.  Purpose of the Study…………………………………………………………….4 
 
 C.  Research Questions……………………………………………………………...4 
 
 D.  Operational Definitions………………………………………………………….5 
 
  1.  Cardiopulmonary Resuscitation………………………………………….5 
 
                        2.  Acquisition of CPR Knowledge and Skills………………………………5    
 
  3.  Retention of CPR Knowledge and Skills………………………………...6 
 
  4.  Traditional and Accelerated Students……………………………………7                                                             
 
  5.  Human Patient Simulation……………………………………………….9                                                      
 
  6.  Mock Codes……………………………………………………………..10                                  
 
 E.  Assumptions…………………………………………………………………….10 
 
 F.  Limitations……………………………………………………………………....11 
 
 G.  Significance of the Study……………………………………………………….11 
 
  1.  Impact on Nursing Education…………………………………………...11 
 
  2.  Impact on Nursing Practice……………………………………………..15 
 




  4.  Summary…………………………………………………………………16 
 
II.     Review of the literature……………………………………………………………......18      
                                                                                                                                              
 A. Introduction…………………………………………………………………..…..18     
                                                                                                                                          
 B.Organizing Framework……………………………………………………………18                                            
                                                                                                                                                                                     
  1.  Novice to Expert……………………………………………………….....18     
                                                                                                                                                                                    
  2.  Acquisition of Skills……………………………………………….……..22     
                                                                                                                                               
 C. Review of Pertinent Literature…………………………………………….......….24                                
                                                                                                                          
  1.  Cardiopulmonary  Resuscitation………………………………………….24                               
                                                                  
  2.  Retention on CPR Knowledge and Skills…………………………………27                               
                                                                                                                                             
  3.  Human Patient Simulation…………………………………………….…..32                               
                                                                                                                                                     
  4.  Deep Learning and Simulation…………………………………….……...45       
        
 D. Summary of Research Gaps……………………………………………………....48     
     
 E. Summary…………………………………………………………………………..51       
   
III.    Methods ………………………………………………………………………………..53  
   
 A. Study Design……………………………………………………………………....53     
   
 B. Setting……………………………………………………………………………..56     
  
 C. Sample…………………………………………………………………………….57    
 
 D. Data Collection Instruments……………………………………………………....59    
    
 E. Procedure for Collecting Data……………………………………………………..62   
 
  F. Procedure for Protection of Human Subjects……………………………………...64   
 
  G. Procedure for Data Analysis……………………………………………………....65 
 





 A. Introduction……………………………………………………………………….67 
 
 B. Formation of Study Groups……………………………………………………….67 
 
 C. Description of Groups…………………………………………………………….69 
 
 D. Pre-test for CPR Knowledge……………………………………………………...73 
 
 E. Findings…………………………………………………………………………...74 
  
  1. Research Question 1……………………………………………………….75 
 
  2. Research Question 2……………………………………………………….78 
 
  3. Research Question 3……………………………………………………….80 
 
  4. Research Question 4…………………………………………………….....82 
 
 F. Discussion………………………………………………………………………….85 
 
V.   SUMMARY……………………………………………………………………………...90 
 
 A. Introduction………………………………………………………………………..90 
 
 B. Limitations………………………………………………………………………...91 
 
 C. Implications………………………………………………………………..............92 
 
  1. Implications for Nursing Education………………………………………..92 
 
  2. Implications for Nursing Practice………………………………………….93 
 




APPENDIX A. IRB Approval letter from Duquesne University……………………………104 
 
APPENDIX B. IRB Approval letter from Mount Saint Mary College……………………...106 
 
APPENDIX C. Human Patient Simulator Cardiopulmonary Arrest Scenario…….………...107 
 






APPENDIX E. Consent for Use of CPR Checklist………………………………………….109 
 
APPENDIX F. Adult CPR and AED test……………………………………………………111 
 
APPENDIX G. Reference letter for use of Adult CPR and AED test……….……………...114  
 
APPENDIX H. Permission to Conduct Research on Campus from Department Chair…….115 
 
APPENDIX I. Permission to Conduct Research with Junior Level Nursing Students……..116 
 
APPENDIX J. Demographic Data Questionnaire……………………………………….….117 
 
APPENDIX K. Consent to Participate in Reseach Study…………………………………...118 
 
































LIST OF TABLES 
                                                                                                                                                   Page 
 
1. Attrition Rates for the Study………………………………………………………………….58 
 
2. Subject Demographic Data for the Control Group during the Acquisition Phase…………....71 
 
3. Subject Demographic Data for the Experimental Group during the Acquisition Phase……...71 
 
4. Subject Demographic Data for the Control Group during the Retention Phase…………...…72 
 
5. Subject Demographic Data for the Experimental Group during the Retention Phase………..73 
 
6. Pre-test Scores for CPR Knowledge……………………………………………………….....74 
 
7. Comparison of Means for Acquisition and Retention of CPR Knowledge and Skills for    
    Control and Experimental Groups for Pre and Post-tests………………………………….....77 
 
8. Comparison of Means for Acquisition and Retention of CPR Knowledge and Skills for  
    Accelerated and Tradition Nursing Programs for Pre and Post-tests………………………....81 
 
9. Prior Work Experience and Participation in CPR on a Real Person…………………….…....83 
 
10. Comparison of means for the combination scores for Acquisition of CPR Knowledge  
      and Skills and Retention of CPR Knowledge and Skills and level of Work      
      Experience……………………………………………………………………………….…..84  
 
11. Comparison of means for the combination scores for Acquisition of CPR Knowledge  






















Background of the Study 
According to the American Heart Association (AHA) (2005), there are approximately 
330,000 out-of hospital and emergency room deaths each year from coronary heart disease.  
Many of these people are victims of ventricular fibrillation which if treated early with 
cardiopulmonary resuscitation (CPR) and defibrillation can double or triple the chance of 
survival.  Unfortunately, the quality of CPR performed by the public and healthcare providers 
alike is deficient resulting in a low (10%) survival rate after CPR (Alspach, 2005).  This has led 
the AHA to review its standards and simplify the process of CPR to assist in retention of skills 
along with increasing the number of chest compressions to deliver oxygen to the heart and brain 
(AHA, 2005c).  They also indicate a need for continuing research into teaching methods that 
may increase the retention of CPR knowledge and skills in an effort to positively influence the 
outcomes for patients in cardiac arrest.   
Acquisition and retention of CPR knowledge and skills for nursing and medical staff has 
been a concern for the past 20 years (Gombeski, Effron, Ramirez, & Moore, 1982; Hamilton, 
2005; Moser & Coleman, 1992).  Deterioration of CPR skills occurs within weeks of training.  
CPR knowledge and skills do not meet the established guidelines for adequate CPR 
performance over time (Moser & Coleman, 1992).  The AHA has established that initiation of 
CPR during cardiac arrest will increase the short and long term outcomes for patient survival 
(AHA, 2005c).   
After reviewing numerous studies in CPR knowledge and skills retention, Hamilton 
(2005) noted that the training for resuscitation “…should be based on in-hospital scenarios and 
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current evidence-based guidelines…and should be taught using simulation of a variety of 
cardiac arrest scenarios” (p. 288).  Nursing students have responded positively to the scenario-
based teaching and practice of skills provided by human patient simulator (HPS) education 
(Abdo & Ravert, 2006; Bearnson & Wiker, 2005; Halstead, 2006; Haskvitz & Koop, 2004; 
Nehring & Lashley, 2004).  More research is needed to explore the effects of these HPS cardiac 
arrest scenarios on retention of CPR knowledge and skills (Granneman & Conn, 1996).   
A variety of teaching methods have been used to try to increase the retention of CPR 
knowledge and skills.  In many studies, CPR skills have been reported to deteriorate at a faster 
rate than CPR knowledge.  The results however, are not conclusive (Hamilton, 2005).  Gaming, 
action cards, peer instruction, computer assisted learning, and other methods have been 
explored in an effort to increase the retention of CPR knowledge and skills.   A combination of 
methods, well prepared instructors, and repetition of skills have been found to increase CPR 
skills retention (Broomfield, 1996; Covell, 2004; Hamilton, 2005; Martin, Loomis, & Lloyd, 
1983).  
Traditional didactic methods of teaching are described as passive and result in less 
retention than active learning methods such as simulations (Hertel & Millis, 2002; McCausland, 
Curran, & Cataldi, 2004).  Education simulations, such as HPSs, have been found useful in 
providing the student with the activities that model reality in a safe environment conducive to 
increased acquisition and retention of knowledge (Hertel & Millis, 2002).   
Simulation in nursing education refers to any situation that mimics nursing reality 
within nursing care perspective.  The use of simulation in nursing education includes case 
studies, virtual reality, computer programs, mannequins, discussions, or any other tool for 
practicing skills (Eaves & Flagg, 2001; Underberg, 2003).  This provides an avenue for students 
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to practice clinical skills and decision making with no risk to a human patient (Curran, Aziz, 
O'Young, & Bessell, 2004; Schumacher, 2004; Underberg, 2003). 
 Military and medical education has used HPSs for teaching and practicing responses to 
emergency situations.  In these experiences it was found that HPSs are particularly useful in 
simulating rapidly deteriorating clinical situations (Atlas et al., 2005; Beyea & Kobokovich, 
2004; Eaves & Flagg, 2001).    
 Nursing educators developing and implementing simulation programs with students 
have found that the use of HPSs have been beneficial in supporting knowledge learned in the 
classroom, confidence building, and team work (Feingold, Calaluce, & Kallen, 2004; 
Goldenberg, Andrusyszyn, & Iwasiw, 2005; Haskvitz & Koop, 2004; McCausland, Curran, & 
Cataldi, 2004; Medley & Horne, 2005; Nehring & Lashley, 2004). However, there are only a 
few research studies on the learning outcomes with HPS training in nursing education and this 
research has only been within the past few years.  Some of these studies had promising 
outcomes (Childs & Sepples, 2006; Jeffries et al., 2006; Schumacher, 2004).  Schumacher 
(2004) concluded that HPS instruction allows the student to apply knowledge learned and 
stressed the importance of incorporating different instructional strategies in nursing education. 
In evaluating nurses’ responses to cardiac arrest and code blue situations, Granneman and Conn 
(1996) stated that “Future research should examine changes in knowledge and skills over time 
(e.g., 3 and 12 months) to further examine potential differences related to educational formats” 
(p. 287). All of the researchers have indicated a need for further study in the area of learning 
outcomes including retention of knowledge and skills using HPS. 
 The use of simulation in education has being instituted in nursing programs throughout 
the United States and Canada including the HPS programs taught by this researcher.  
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Throughout the experiences of using HPS in nursing education, this researcher has had the 
opportunity to observe students practicing emergency management of the simulated patient in 
cardiopulmonary arrest.  During these learning sessions it was observed that the students 
became involved in the scenario to the point of stating that they will “never forget the 
experience.”  These personal observations and claims that are being made about the effects of 
HPS education on various aspects of learning, such as decision making and critical thinking 
(Good, 2003; Schumacher, 2004; Tyler, 2004; Underberg, 2003), has caused this investigator to 
question the extent of retention of knowledge and skills in nursing students using simulation 
education.  One vital skill is the ability of nurses to respond to patient emergency situations 
such as cardiopulmonary arrest. Maintaining CPR knowledge and skills may ensure prompt and 
competent responses which have implications for patient survival (AHA, 2005c; Madden, 
2005).   
Purpose of the Study 
   The purpose of this study was to compare the effect of two methods of teaching CPR 
(standard CPR training and a combination of standard CPR training and an HPS 
cardiopulmonary arrest program) on the acquisition and retention of CPR knowledge and skills 
for junior level baccalaureate nursing students.  The evaluation for acquisition of CPR 
knowledge and skills immediately followed the standard training for the control group and 
followed the HPS training for the experimental group.  Retention of CPR knowledge and skills 
were evaluated three months later. 
Research questions 
 The research questions for this study were: 
  5 
  
1. Are there any differences in the acquisition of CPR knowledge and skills for junior level 
nursing students receiving the two different teaching methods (standard CPR training 
and a combination of standard CPR training and an HPS cardiopulmonary arrest 
program)? 
2. Are there any differences in the retention of CPR knowledge and skills for junior level 
nursing students receiving the two different teaching methods (standard CPR training 
and a combination of standard CPR training and an HPS cardiopulmonary arrest 
program)?  
3. Are there differences in acquisition and retention of CPR knowledge and skill between 
accelerated and traditional junior level nursing students?   
4. What is the relationship between the demographics of previous experiences and 
participation in CPR and the acquisition and retention of CPR knowledge and skills? 
Operational definitions 
Cardiopulmonary Resuscitation  
 According to the AHA (2001), “CPR is a set of actions that the rescuer performs in 
sequence to assess and support airway, breathing, and circulation as needed.” (p. 3) CPR 
standards were developed by the AHA.  This includes the assessment of the “patient” and use 
of an automated external defibrillator (AED).  For the purposes of this study, CPR for the adult 
victim using the Health Care Provider standards were used (AHA, 2006a). 
Acquisition of CPR knowledge and skills  
 Within this study, acquisition referred to the cognitive application of CPR knowledge 
and the psychomotor performance of CPR skills.  The subjects were tested on their CPR 
knowledge prior to the interventions. Acquisition was evaluated immediately after the standard 
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CPR review for the control group and immediately after the HPS cardiopulmonary arrest 
scenario for the experimental group.   
Retention of CPR knowledge and skills  
 Retention is the ability to perform the required list of tasks, in the correct sequence, 
within the correct time frame outlined on the skills checklist, developed by the AHA, over three 
months.  The time frame between the initial training of CPR and the mock codes was three 
months, specifically twelve weeks. This time frame was determined according to two factors.  
 One factor is that there are numerous studies that have measured retention of CPR 
knowledge and skills using three to six months as the time frame between intervention/training 
and testing/mock code.  Although deterioration of skills can begin in as few as two weeks, three 
to six months has been found to be a critical time for the deterioration of skills (Broomfield, 
1996; Curran, Aziz, O'Young, & Bessell, 2004; Hamilton, 2005; Moser & Coleman, 1992).
 This time frame also worked with the availability of the subjects in that the students in 
this nursing program traditionally receive review of skills early in each semester in preparation 
for their clinical practice in the acute care and community health settings.  At the beginning of 
the semester there are fewer demands on the students.  As the semester progresses there are due 
dates and deadlines for exams, written assignments, and presentations for their courses placing 
the students under additional stress.  Schumacher (2004) recommended that the nursing 
students “…be solicited early in the semester so not to interfere with rigorous and academic 
schedules” (p. 125).  The initial training for this study took place within the first month of the 
students’ semester.  The mock codes were conducted three months later prior to the students 
last weeks of the semester. 
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 Both the acquisition and retention of CPR knowledge (the cognitive domain) and CPR 
skills (the psychomotor domain) were measured in this study.  CPR skills included the correct 
assessment of the patient and providing the delivery of breaths causing the chest to rise using 
either bag-mask, face shield, or face mask device, correct position of hands on the chest with 
adequate depth and rate of compressions, and correct attachment and use of the AED.  CPR 
skills for each participant were evaluated and their performance recorded on a CPR checklist 
developed by the AHA.   
 CPR knowledge includes the cognitive recognition of cardiopulmonary arrest during the 
assessment of the victim.  It also involves the comprehension of the facts underlying the correct 
rate of compressions and breaths, the correct ratio of compressions to breaths, the correct 
performance of compressions and breaths, correct use of an AED, and correct sequence of 
actions of the skills.  CPR knowledge was evaluated using a 14-item multiple choice test 
adapted from a test used by the AHA for health care providers (AHA, 2005b).  This is 
consistent with the recommendations made by Hamilton (2005) in a review of the literature on 
retention of CPR knowledge and skills. 
Traditional and accelerated junior level baccalaureate students 
 The students in this study were in one of the two undergraduate nursing programs 
offered at the college; traditional and accelerated. All of the nurses that graduate from the 
generic nursing program, both traditional and accelerated, receive a baccalaureate degree in 
nursing and are eligible to sit for standardized examination (NCLEX) to become registered 
nurses.  
 The traditional nursing program is designed for the traditional age college student 
although students of any age or experience may apply. It offers a four-year program with all 
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nursing courses during the fall and spring semesters.  All classes and clinical experiences are 
offered during weekdays.    
 The accelerated option is offered in cooperation with the Office of Continuing 
Education and is designed to accommodate the needs of adults who may have daytime jobs and 
family commitments. Classes are offered during eight accelerated sessions of six weeks each. 
Students typically attend classes two evenings per week for each course. Nursing students have 
Saturday, evening, and occasional weekday clinical experiences. Students may take two courses 
during each accelerated session although the nursing courses are offered one at a time, some of 
them covering one and a half to two accelerated sessions.  The length of the program varies 
according to the number of transfer credits applied toward the degree.  
 All of the students in the study were required to take the same courses.  They were all 
considered junior level nursing students.  The students were enrolled in NUR 301 Adult Health 
I, HLT 301 Pharmacology, and NUR 300 Foundations for Professional Practice during the time 
of the study. The traditional students took the courses all at the same time during the day and 
the accelerated students took them over three six-week sessions in the evening and on 
weekends.   
 Junior level students in this nursing program have earned at least 60 undergraduate 
credits towards a bachelor’s degree in nursing. These students have completed most of the 
general education requirements for a baccalaureate degree plus six prerequisite science courses; 
Anatomy and Physiology I and II, Chemistry I and II, Microbiology, and Pathophysiology.  
They completed the two sophomore, 200 level, nursing courses including Physical Assessment 
and Nursing Skills.  Nursing Skills includes long-term care clinical experiences once a week for 
an entire semester.  The students were required to have current AHA BLS for healthcare 
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providers’ certification prior to their Nursing Skills practicum.  The junior students in this study 
successfully completed these pre-requisites.   
Human Patient Simulator  
 The HPS is a high-fidelity mannequin that mimics the anatomy and clinical functioning 
of a human being.  Computer software is used to provide a voice, pulses, vital signs, heart 
sounds, lung sounds, bowel sounds, respiratory patterns, and other physiological functions and, 
when programmed, the HPS can respond to medical and pharmacological intervention (Beyea 
& Kobokovich, 2004; Laerdal, 2005; Seropian, Brown, Gavilanes, & Driggers, 2004).  The 
HPS that was used for this study is Laerdal’s SimMan™. 
 The computer software inherent within SimMan is designed with multiple scenarios for 
clinical situations and the ability to build scenarios within it.  The cardiopulmonary arrest 
scenario used in this study was designed and downloaded onto SimMan’s computer by the PI 
(See Appendix A).  The experimental group participated in this scenario as the independent 
variable.   
 Prior to beginning the scenario the students received a 10-minute orientation to SimMan 
including practicing taking blood pressure, palpating pulses, and listening to lung sounds.  The 
process for the cardiopulmonary arrest scenario began with a report on the simulated patient, 
progressed to the student assessment of the HPS, then the student actions during the 
cardiopulmonary arrest as well as the responses of those actions from the HPS, and ended with 
a debriefing period.  The debriefing provided the subjects with the opportunity to review their 
knowledge and skills as well as their personal responses to the experience.  The entire 
cardiopulmonary arrest scenario with debriefing took approximately 30 minutes. 
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Mock Codes 
 Mock codes are planned and artificially created emergency cardiopulmonary arrest 
situations designed to create a safe and controlled learning environment where students can 
perform, practice, and refine their emergency response skills (Spunt, Foster, & Adams, 2004; 
Wadas, 1998).  For the purposes of this study, the students had the simulated experience, one at 
a time, to a planned cardiopulmonary arrest of a static mannequin specifically designed to 
measure the adequacy of respirations and depth of compressions.  This mannequin was used to 
measure acquisition and retention of skills. This was done in a controlled environment in order 
for the researcher to observe and document their retention of learned CPR knowledge and 
skills.   
Assumptions 
 The following assumptions were identified for this study: 
1. Each standard CPR training session with the student groups would have the same 
content. 
2. Each HPS cardiopulmonary arrest program would have the same content 
3. Each participant would be equally motivated and would give equal attention to the CPR 
instruction and HPS program. 
4. The HPS and testing mannequin would perform consistently during the scenarios and 
mock codes. 
5. The participants would not discuss the HPS programs or mock codes with each other. 
6. The assignment of the student groups and sequence of evaluating would not become 
contaminated.  
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Limitations 
 The limitations of the methodology and analysis for this study included the following: 
1. This study utilized a convenience sampling of junior level nursing students from one 
college in northeast United States.  
2. The data was limited to a small sample of participants.  
3. The mix of diversity in gender, culture, and educational level may not reflect that of the 
general community. 
4. There remain physical limitations of the mannequins in comparison to real patients.   
5. This study did not control for past experience with CPR and emergency patient 
situations and retention may be influenced inadvertently.   
6. The individual acceptance of the HPS as a patient may vary.  
7. There were visual and/or auditory distractions during the HPS and mock code scenarios 
that were neither predictable nor preventable. 
8. Variables that were not addressed, such as students’ attitude and level of stress, may 
inadvertently influence the retention of CPR knowledge and skills.   
9. The students’ experiences with CPR during the three months between the acquisition 
phase and the retention phase of the study were not addressed and may inadvertently 
influence the retention of CPR knowledge and skills. 
Significance of the study 
Impact on Nursing Education 
 A cardiopulmonary arrest can occur at anytime and in any situation.  The public expects 
that nurses are competent to respond to such emergency situations (Badger & Rawstorne, 
1998).  Nursing students come in direct contact with patients and families throughout their 
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education.  During this time, they may be the first person to identify someone in 
cardiopulmonary arrest.  The ability of the student to respond appropriately and quickly 
depends on their training and experience.  The outcome for the victim depends upon this 
response (Hazinski et al., 2005; Pfeifer, 2006).  
 All nursing students in the college nursing program are required to have up to date AHA 
BLS for healthcare providers’ certification and this certification requires a renewal every two 
years.  Over these two years, there may be a critical decrease in retention of CPR knowledge 
and skills if not practiced (Gombeski, Effron, Ramirez, & Moore, 1982; Hamilton, 2005; Moser 
& Coleman, 1992).  Possession of CPR knowledge and skills over time is important for the 
student who comes in contact with patients in the clinical setting; therefore retention of 
knowledge is critical.   
 Nursing educators are responsible to prepare nursing students for a variety of patient 
emergency situations.  Due to the increased complexity in technology in health care and in the 
acuity of the patient population, nursing faculty need to find ways to teach and practice more 
complex skills used in nursing practice today. These skills include CPR and cardiac arrest 
management.  These demands place powerful expectations on nursing educators to continually 
increase course content (Spunt, Foster, & Adams, 2004).  
 Cardiac emergencies are not limited to critical care nurses. These situations can occur at 
any time and in any environment.  The responsibility of nurses to respond to cardiopulmonary 
arrest is not limited to nurses trained in critical care; it also includes all health professionals.  
This is also a requirement of health care agencies where nurses practice. This is causing a 
demand on nursing educators to find ways to provide experiences, which lead to such 
preparation, into their curriculum and to promote retention of knowledge and skills.  One option 
  13 
  
is the use of HPS for teaching and practicing emergency responses such as CPR as well as 
many other nursing skills (Spunt, Foster, & Adams, 2004). 
 To provide opportunities for students to learn CPR and codes, nursing educators need to 
find clinical experiences that provide patients and emergency clinical circumstances in which 
the students can directly participate.  Nursing programs, including the program in this study, are 
being challenged with scarce clinical resources and limited opportunities for students to be 
engaged in cardiac emergencies. The national upsurge in enrollment in nursing programs has 
increased the competition for clinical experiences forcing faculty to consider other options for 
the students to learn and practice nursing.  Simulation is being considered at this and other 
nursing programs not only as an adjunct but also as an alternative to a portion of the students’ 
clinical experiences.  To foster evidence based instruction, this type of decision for clinical 
learning needs to be justified and based on data.   
 Simulation has been a part of nursing education for many years starting with the simple 
static practice mannequins to the highly complex computerized high-fidelity HPS being 
purchased and used today.  The AHA introduced using static mannequins for CPR practice 
since the 1960s.  Concerns continue, nonetheless, as to the effectiveness, transferability to real 
life situations, and retention of these skills using any form of simulation.  Simulation has been 
used in other professions such as medicine, respiratory therapy, and the military to practice 
basic to advanced skills.  This new format for education can be costly and time consuming to 
learn to use and set into place.  The effectiveness and efficiency of the students’ learning 
outcomes and retention of skills needs to be considered and evaluated to justify using the scarce 
faculty and college resources of time and money.  
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 There continues to be an increase in the number of schools of nursing that are 
incorporating high-fidelity simulation within their curricula.  This type of simulation links 
theory to practice in a unique way.  The student in a high-fidelity simulation scenario can have 
the opportunity to assess the HPS identifying cardiopulmonary arrest, provide the interventions 
needed to help the HPS, and evaluate the outcomes.  The “patient” can give the student 
immediate feedback for their interventions. During the debriefing, the student can then review 
their thoughts and actions in order to reinforce their successes while they learn from their 
mistakes within a safe environment.  Research is needed in this relatively new area of nursing 
education not only to justify the time and expense required of high-fidelity simulation but also 
to review student learning outcomes (Schumacher, 2004).  
 Innovative teaching methods and mock codes can provide the setting and practice that 
students need to provide quality of patient care after graduation (Spunt, Foster, & Adams, 2004; 
Wadas, 1998).  The American Association of Colleges of Nursing identifies the need for 
nursing educators to teach and assess nursing skills focusing life-long learning and self-
mastery. One of these skills is to successfully administer CPR. (Acord, Gunning, Johnson, 
Long, & Mailey, 1998)  As part of the accreditation process, the Commission on Collegiate 
Nursing Education (CCNE) recommends curricular innovations and experimentation in nursing 
education and recognizes the advancement of technology and the complimentary effects on 
traditional pedagogical methods.  “CCNE encourages the introduction and use of technology in 
the curriculum and looks to the programs that it accredits to make available this technology for 
the improvement and enhancement of student learning” (CCNE, 1998, p. 4).  Nursing educators 
need to research the new technology and pedagogical methods being placed into their programs 
to assure evidenced based practice in nursing education. 
  15 
  
Impact on Nursing Practice 
 Health care providers, including nurses, are responsible for the safety and rapid response 
to emergency situations for patients and the community (Perno, 2002).  The standard for 
responding to cardiopulmonary arrest has been established by the AHA since the 1960s and 
subsequently reaffirmed by the American Red Cross.  The effectiveness of CPR has been 
established since 1958.  CPR training has been recommended for both health care professionals 
and lay persons for over 35 years (AHA, 2005a, 2005c, 2006b).   
 Acquisition and retention of CPR knowledge and skills is vital in ensuring that nurses 
can respond quickly and effectively to patients in cardiopulmonary arrest.  Nurses are often the 
first to discover a patient in a hospital in cardiopulmonary arrest and need to be prepared to 
respond quickly and appropriately.  This is essential in assuring improved patient outcomes 
(Hamilton, 2005).  Methods of teaching these skills have been studied and more research is 
needed to find effective ways of ensuring acquisition and retention of CPR knowledge and 
skills.   
 Recertification of BLS, including CPR skills, is currently every two years for health 
care providers (AHA, 2006a).  There is no information available in the current literature as to 
how often nurses perform CPR but, if not practiced, it has been determined that these skills can 
diminish in only a few weeks (Alspach, 2005; Hamilton, 2005). This clearly presents a 
problem.  This is a high-risk/low-frequency skill for most nurses.  It has been found that 
utilizing HPS for such skills has been beneficial in providing practice and remediation for other 
high-risk/low-frequency nursing skills (McCausland, Curran, & Cataldi, 2004; Rauen, 2004).   
 HPS training is available in many hospital settings.  These can be used for practicing 
skills such as CPR in mock codes, in the HPS laboratory setting, or in CPR training classes.  
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Research is needed in the area of HPS training for CPR to assist staff development and hospital 
educators in developing educational programs that will provide the best patient outcomes. 
Impact on the patient 
 Patients in all health care settings have the right to determine their health care directives.  
If they decide on a full-code status, they wish for health care providers to perform adequate 
resuscitation in the event of a cardiopulmonary arrest.  The success of this CPR depends on the 
immediate and competent response of the person who finds them in an arrest situation.  That is 
often the nurse (Perno, 2002).   
 A 2005 Gallup poll found that nursing is one of the highest ranked professions for 
honesty and ethics (Jones, 2005).  The patients and their families trust that the nurse will be 
competent in providing care.  They expect that the nurse will provide this care for the patient 
according to the patient’s and the family’s directives.      
 A decrease in patient mortality and morbidity depends on nurses knowing and 
performing CPR correctly.  In the event of a cardiopulmonary arrest, if CPR is not performed in 
a correct manner or in a timely fashion, the patient’s chance of survival is limited.  The AHA 
(2005) has determined that patient survival rates can double or even triple with immediate and 
adequate CPR and defibrillation. 
Summary 
 The emergency of a cardiopulmonary arrest is filled with emotion and stress.  It is a 
time of strain for the health care team, patients, and families who often need to make difficult 
decisions.  Training for CPR must be done before the actual arrest of a patient.  During the time 
of a “code” or cardiopulmonary arrest, the more routine the steps of CPR are for the nurse, the 
quicker the arrest will be identified and treated.  In the case when a death is preventable, nurses 
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must be prepared to provide effective CPR in the event of cardiopulmonary arrest. Nurses want 
to be proficient in caring for their patients and want their efforts to help their patients (Wolf, 




CHAPTER II   
REVIEW OF THE LITERATURE 
Introduction 
 The review of the literature was conducted to establish background information for the 
development of this study comparing two teaching methods for CPR (standard CPR training 
and a combination of standard CPR training and a HPS cardiopulmonary arrest program) and 
their effect on the acquisition and retention of CPR knowledge and skills for junior level 
baccalaureate nursing students.  The conceptual model for Skill Acquisition, found within 
Benner’s Novice to Expert, was used as the organizing framework for teaching, learning, and 
retaining CPR knowledge and skills through the use of HPS for nursing students over time 
(Benner, 1984). The AHA provided information that supports the format for development of the 
traditional teaching program for CPR in this study as well as the assessment of CPR knowledge 
and skills.  A review of the literature in CPR retention found little information pertaining to 
nursing students.  The literature on using HPS in acquisition of skills was extensive in various 
areas of medicine such as anesthesia and the military, however, only within the past few years 
has research on HPS focused on nurses and nursing students.  This review presents the most 
applicable research found to support the basis of investigating the acquisition and retention of 
CPR knowledge and skills of nursing students after experiencing a simulated cardiopulmonary 
arrest scenario. 
Organizing Framework 
Novice to Expert 
 Benner (1984) expanded upon the Dreyfus Model of Skill Acquisition applying it to 
nursing practice.  By analyzing the way in which nurses develop skills, Benner hypothesized a 
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series of stages commonly known as Novice to Expert. Although Benner’s research was with 
practicing nurses, it has provided the basic organizing framework for numerous educational 
programs in nursing and research in nursing education including the use of simulation 
(Feingold, Calaluce, & Kallen, 2004; Larew, Lessans, Spunt, Foster, & Covington, 2005; 
Rauen, 2004).   
 The stages identified by Benner (1984) are novice, advanced beginner, competent, 
proficient, and expert.  Novices are beginners who have not had the experiences where they are 
expected to perform.  The advanced beginner is the nurse who has had some experiences in the 
clinical setting but has not had enough recurring situations to be more than marginally 
acceptable in performing the skills.  They must be taught skills through objective measures that 
can be “…recognized without situational experience.” (Benner, 1984, p. 21)  Nurses at the 
competent stage have experienced enough in an area of nursing where they are able to plan their 
actions ahead of time.  They are familiar enough with the situation so as to know what is 
important and what is not.  The proficient nurses have developed a sense of perspective from 
their experiences.  They understand nursing situations as a whole and know what to expect 
within a given situation.  The expert nurse has had many years of experience in a given area of 
nursing and is able to focus on a situation using intuition and mastery.  They possess a very 
deep understanding of their area of nursing.   
 Benner’s work provides the notion that competent decision making is a result of not 
only knowledge and skill, but of experience (Benner, 1984; Benner, Tanner, & Chelsa, 1996).  
Benner (1984) states that while the basis of the Dreyfus model stresses that experience in the 
clinical setting is necessary for a nurse to advance their practice from novice to expert, within 
nursing education “…the model assumes that theory and principles allow the practitioner safe 
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and efficient access to clinical learning, provide the background knowledge that enables the 
clinician to ask the right questions and look for the correct problems” (p. 184).  Nurses gain the 
tools needed to learn from experiences in the classroom and Learning Resource Center (LRC).  
Using simulation in nursing education is one way to provide a safe environment where students 
can learn and practice the knowledge and skills needed for the clinical situation (Larew, 
Lessans, Spunt, Foster, & Covington, 2005).   
 The challenge for this type of “learning through the rules” in classroom education is that 
it is often difficult to apply the rules within the actual clinical environment (Benner, 1984).  
Simulation can provide a bridge between learning the rules in class and practicing the skills 
with actual patients.  Actual patient situations through scenarios and critical thinking exercises 
can be provided in the safe environment of the simulation laboratory with an HPS that can 
respond to the nursing students’ decisions and actions.   
 Benner, Hooper-Kyriakidis, and Stannard (1999) developed the concepts of Thinking-
in-Action and Reasoning-in-Transition as an extension and articulation of the previous work of 
Benner (1984) and Benner, Tanner, and Chelsa (1996).  According to Benner, Hooper-
Kyriakidis, and Stannard (1999) thinking-in-action means “…the patterns and habits of thought 
and actions directly tied to responding to patients and families” (p.3). Reasoning-in-transition is 
the precursor to clinical reasoning and refers to practical reasoning within the clinical situation.  
Practical reasoning assists the nurse in resolving conflict or contradiction though understanding 
(Benner, Hooper-Kyriakidis, & Stannard, 1999).   
 Clinical reasoning was captured by reflecting on narratives of critical care nurses as 
situations unfold.  These narratives looked at the relationship of the means and ends of a 
situation in order to understand it.  This practical reasoning is based on how a particular patient 
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presents over time and is open-ended and ongoing (Benner, Hooper-Kyriakidis, & Stannard, 
1999).   
 Benner, Hooper-Kyriakidis, and Stannard (1999) describe two habits of thought and 
action and nine domains of practice that assist in organizing common clinical goals and 
concerns.  These were expanded from the habits of thought and action identified within the 
organizational framework of novice to expert.  
Habits of Thought and Action: 
• Clinical grasp and clinical inquiry: problem identification and clinical problem 
solving 
• Clinical forethought: anticipating and preventing potential problems 
Domains of Practice: 
• Diagnosing and managing life-sustaining physiologic functions in unstable 
patients 
• The skilled know-how of managing a crisis 
• Providing comfort measures for the critically ill 
• Caring for patients’ families 
• Preventing hazards in a technological environment 
• Facing death: end-of-life care and decision making 
• Communicating and negotiating multiple perspectives 
• Monitoring quality and managing breakdown 
• The skilled know-how of clinical leadership and the coaching and mentoring of 
others. (p. 2-3) 
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 Benner, Hooper-Kyriakidis, and Stannard (1999) state that nursing educators 
need to focus on the reflection of particular patient situations within the context of the 
transition of the patient.  It is this patient transition that is central to expert practice 
therefore learning needs to involve an understanding of changes within the contextual 
experience of a patient.  According to Benner, Hooper-Kyriakidis, and Stannard (1999), 
“…theoretical or disengaged thinking and reasoning that are commonly taught to 
students stand in stark contrast to the engaged reasoning of expert clinicians that is 
based on an historical understanding of the patient and the contextual and relational 
knowledge of the situation” (p.187). Learning within the simulated environment is not 
meant to replace clinical experiences but to complement them providing a bridge 
between theory and practice. 
Acquisition of Skills  
 Benner’s approach to skill acquisition was used as the basis for a simulation 
program developed at the University of Maryland Baltimore School of Nursing (Larew, 
Lessans, Spunt, Foster, & Covington, 2005).  They applied Benner’s concepts of nurses’ 
performance at different levels with the learning needs of students at different levels of 
clinical competence. The goal of this program was to “support successful performance 
and learning by novice practitioners, while providing challenges to higher functioning 
students” (p. 17). They developed simulated experiences for nursing students at 
different levels based on Benner’s notion that the nurses with higher level of 
competency would identify patient problems quicker with fewer cues and that novice 
nurses would require more specific cues.  These cues and prompts would be provided 
during the simulated experiences where the nursing students needed to identify the 
 23 
 
patient’s problems and be able to intervene accordingly.  The program developed by 
Larew, Lessans, Spunt, Foster, and Covington (2005) found that applying Benner’s 
concepts provided a protocol that “…supports learning and successful performance by 
students with varying levels of clinical competency through use of escalating prompts” 
(p. 20).  
 Thinking in action is required for emergency and rapidly changing patient 
situations. It involves the acquisition of clinical judgment and is acquired by nurses 
through ongoing clinical situations. Although these patterns and habits were developed 
through the experiences and narratives of nurses, nursing educators may find them 
useful in identifying the hallmarks of good practice and can be used to create learning 
episodes for nursing students. 
 Benner, Hooper-Kyriakidis, and Stannard (1999) stress that in order to learn to respond 
quickly in an emergency situation the nurse needs to practice within actual patient emergencies.  
At the same time they agree that mock codes help the nurse acquire the necessary knowledge 
and skills in preparation for patient intervention. Cardiopulmonary arrest is one of these 
emergency situations where rapid assessment and decision making is needed to provide for a 
positive patient outcome.  Unfortunately, nursing students are not often afforded the 
opportunity to participate in these situations in the clinical setting, if they even exist during their 
assigned clinical time.  Simulation can provide an opportunity within a safe environment for 
students to practice the skills in a scenario and receive immediate feedback from the “patient” 
and the instructor.  Nurses are just beginning to research simulation as a learning method for 
skill acquisition, skill retention, and the transference of these skills to the clinical setting.   
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 Nurses need to respond to crisis in all areas of nursing practice. In order to do 
this effectively they must skillfully respond to the patient’s life-threatening condition 
and to engage the resources and health care team efforts necessary within the context of 
the situation (Benner, Hooper-Kyriakidis, & Stannard, 1999).  Developing learning 
opportunities for students to respond to life-threatening situations for patients within a 
safe learning environment requires considering the skills, knowledge, and the 
consideration of the patient’s and family’s responses. Simulated scenarios need to be 
based on real nursing experiences. The reflections and narratives of expert nurses can 
assist the nurse educator to develop simulations that provide learning experiences to 
support skill acquisition that reflect the domains set by Benner (1984) and Benner, 
Hooper-Kyriakidis, and Stannard (1999). 
Review of Pertinent Literature 
Cardiopulmonary Resuscitation  
 Modern CPR methods were introduced by the AHA in the 1950s.  The purpose was to 
save the lives of people who had stopped breathing and whose heart had stopped pumping.  In 
1958, mouth to mouth breathing was found to be effective and supported the practice that 
midwives had performed on newborns throughout history.  In 1960, it was found that chest 
compressions could be effective in circulating a person’s blood when his/her heart was not 
beating (AHA, 2005a). 
 Jacobs and Nadkarni (2004) compiled the evidence from over 25 research studies 
throughout the world into the AHA outcomes report.  In this AHA outcomes report, it was 
announced that despite continued efforts to improve the treatment of patients in cardiac arrest, 
outcomes were poor (Jacobs & Nadkarni, 2004).  One problem was that reporting data needed 
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to be more uniform. Another problem was the lack of identifying causative factors.  Jacob and 
Nadkarni (2004) were also explicit on the fact that “the outcome of cardiac arrest and 
cardiopulmonary resuscitation (CPR) is dependent on critical interventions, particularly early 
defibrillation, effective chest compressions, and assisted ventilation” (p. 3386). 
 The updates for the AHA guidelines for CPR were developed based on the evidence 
from the 2005 International Consensus Conference on Cardiopulmonary Resuscitation and the 
Emergency Cardiovascular Care Science with Treatments Recommendations.  This conference 
was hosted by the AHA in Dallas, Texas (AHA, 2005c).   
 The development of the new CPR guidelines was reviewed by the International Liaison 
Committee on Resuscitation (ILCOR).  The ILCOR established task forces to address education 
on eight topics including CPR.  Worksheets were designed to obtain information from 
healthcare professionals and the resuscitation community.  The reviews began in 2002 and were 
then discussed in six different international conferences.  The culmination of these 
recommendations was summarized into an agreement of the science of CPR at the 2005 
Consensus Conference.  This led to the 2005 changes in CPR guidelines (AHA, 2005c).  
 Due to increase evidence in CPR outcomes, the AHA made major changes in the 2005 
guidelines for CPR.  These changes reflect the need for high level resuscitation for persons in 
cardiac arrest.  Some of the changes made, that are significant to nurses, are the increased rate 
and depth of compressions, and prompt defibrillation (Hazinski et al., 2005).  According to 
Hazinski et al.:  
The most important determinant of survival from sudden cardiac arrest is the 
presence of a rescuer who is trained, willing, able, and equipped to act in an 
emergency.  Our greatest challenge and highest priority is the training of lay 
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rescuers and healthcare providers in simple, high-quality CPR skill that can be 
easily taught, remembered, and implemented to save lives. (2005, p. IV-209)   
The authors also recommend further research in all aspects of CPR focusing on skills 
performance.  According to AHA (2006) these skills are: 
 1.  Assess responsiveness 
 2.  Activate the emergency response system (or send a second rescuer); get the  
      Automatic Electronic Defibrillator (AED) 
 3.  Open the airway 
 4.  Check breathing 
 5.  If breathing is absent or inadequate, provide 2 breaths (must cause chest to      
                 rise) 
 6.  Check pulse and other signs of circulation 
 7.  Begin chest compressions at a rate of 100 beats/minutes, fast and deep. 
 8.  When AED arrives:  POWER ON the AED 
 9.  Attach electrode pads to patient’s bare chest in proper location with adequate  
                 skin contact and no overlap of pads. 
 10.  “Clear” victim before ANALYZE and SHOCK 
 11.  Push SHOCK button to attempt defibrillation 
 12.  Check breathing and signs of circulation after “no shock indicated” message 
 13.  Interval from collapse to first shock is less than 3 minutes 
 14.  Interval from AED arrival to first shock is less than 90 seconds 
 15.  Rescuer should be prepared to continue CPR if non-shockable rhythm is  
                   present. (p.147) 
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 To demonstrate knowledge and skills in CPR of the adult victim, these skills must be 
performed in the correct sequence in the time described (AHA, 2006a; Pfeifer, 2006).  The 
AHA (2006) stresses chest compressions in the new guidelines.  The compressions need to be 
deep and fast at a ratio of 30 compressions to two breaths.  The rate is 100 beats per minute and 
the chest should completely recoil between compressions.  These guidelines are important to 
provide adequate blood flow to vital organs during CPR (AHA, 2005a, 2006a; Pfeifer, 2006). 
 Nurses are often the first responder when a patient in the hospital is in cardiac arrest.  It 
is essential that they are trained prior to working with patients in a manner that follows AHA 
guidelines and is designed for retention of knowledge and skills.   
Retention of CPR knowledge and skills 
 Hamilton (2005) conducted a review of the literature on nurses’ CPR knowledge and 
skill retention following resuscitation training.  This review identified 24 articles that had been 
published between 1992 and 2002 in the United States and the United Kingdom.  The purpose 
of this review was to identify factors that enhance knowledge and skill retention during or after 
CPR training.  Many of these articles focused on the military training of emergency situations, 
informational articles that described programs and evaluation, and advanced life support rather 
than basic life support.  The author describes a summary of the articles on retention of 
knowledge and skills.   
 According to Hamilton (2005), knowledge for CPR included “knowing and performing 
the correct sequence of actions of (BLS)” (p. 291); CPR skills involved “delivering the correct 
rate, depth and hand position for chest compressions, and the correct rate and depth of 
ventilations” (p. 291). These definitions are consistent with other research and will be the bases 
for the operational definitions for this proposed study.  Another important factor that Hamilton 
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(2005) identified on this subject was the discrepancy between knowledge and skill decline after 
training.  Hamilton cited seven studies conducted in the past 14 years indicating that after 
various levels of time, from two weeks to two years, knowledge of CPR remained either 
unchanged or declined gradually, while CPR skills had declined significantly.  These studies 
included CPR performance with the general public, anesthesia staff, and military personnel. 
There was little evidence in the literature that shows that this specifically applies to nurses or 
nursing students. 
 Another factor identified by Hamilton (2005) that is of particular interest to this study 
was the effects of cardiac arrest simulation on retention.  It is important to note that a real 
cardiac arrest is not the time to be learning resuscitation.  Practicing on mannequins particularly 
computerized mannequins was determined to be the most appropriate means for CPR training 
(Hamilton, 2005).  Most of the studies in this review found increases in equipment familiarity, 
confidence, improved teamwork, and decreased anxiety in practitioners facing patients in 
cardiac arrest.  
 Hamilton (2005) concluded that the best approach to take when teaching CPR is a 
combination of various methods.  Hamilton recommended using mannequin practice and 
feedback, remedial training, and simulation of different cardiac arrest situations at least every 
three to six months if feasible. 
 The search for literature on research within the past six years on the retention of CPR 
knowledge and skills has found little information regarding nurses or nursing students in the 
United States. One study on the retention of neonatal resuscitation for medical students found 
no difference in the retention of skills six months after simulation education or video learning 
(Curran, Aziz, O'Young, & Bessell, 2004).  
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 Curran, Aziz, O’Young, and Bessell (2004) evaluated the retention of neonatal 
resuscitation skills for 60 undergraduate medical students in a randomized pre-test, post-test 
experimental design study.  The control group received video review while the experimental 
group was involved in a review using a remote simulated mannequin.  Both groups received 
standard face to face training followed by the video and simulator reviews four months later.  
Four months after the second training both groups were evaluated using a checklist adapted 
from standard neonatal resuscitation training.  A written test was also given to test knowledge 
as well as a confidence scale.  The final evaluation was a satisfaction survey.  Although the 
students found that there was an increase in confidence (p = 0.000) with the computerized 
simulator, the authors found that the simulator system was just as effective as the video review 
for knowledge (p = .927) and performance (p = .841). On a satisfaction survey, 81.3% of the 
respondents indicated that the simulation experience helped them to better understand neonatal 
resuscitation and 87.5% agreed or strongly agreed that the simulator was a useful tool to train 
neonatal resuscitation (Curran, Aziz, O'Young, & Bessell, 2004).  
 Curran, Aziz, O’Young, and Bessell, (2004) recommended practice of a skill for 
mastery and retention.  They stated that sensory input and feedback about the performance is 
needed to reinforce meaningful skills learning.  They found that “The use of simulated 
resuscitation manikins that provide instantaneous feedback and visual cues are necessary for 
quantitative, simultaneous feedback and are highly recommended for resuscitation skills 
training” (p. 162).  
 Curran, Aziz, O’Young, and Bessell (2004) used remote simulations and did not include 
the debriefing aspect of face to face simulations.  Although the affective domain of learning 
was addressed through measuring confidence and satisfaction, debriefing was not included in 
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the simulation program.  Debriefing has been found to be an essential component of HPS 
education (Childs & Sepples, 2006; Jeffries & Rizzolo, 2006; Johnson-Russell & Anderson, 
2006) and was incorporated in this study. 
 Studies on the retention of CPR knowledge and skills for nursing students were 
predominantly from England and Ireland.  The sample sizes were small and some of the studies 
provided only information on the skills prior to graduation and not at any specific time after 
training (Badger & Rawstorne, 1998).  There is little recent information available involving the 
retention of CPR skills for nursing students in the United States. 
 Broomfield (1996) studied 19 practicing nurses in England enrolled in a professional 
development course to investigate and support claims that identified the speed at which 
retention of CPR skills and knowledge deteriorate.  The author identified knowledge as the 
cognitive level of learning and skills as psychomotor function.  The researcher observed and 
recorded on a knowledge and skills checklist the nurses CPR performance.  Broomfield found 
that when conducting initial post-tests and 10 week post-tests after standard CPR training there 
was a significant (p = 0.000) reduction for both knowledge and skills. Further testing by this 
author found that there were no significant differences in the reduction of knowledge and the 
reduction of skills over time.  This result was inconsistent with the findings by other studies 
(Hamilton, 2005). 
 Broomfield (1996) concluded that retention of knowledge and skills rapidly deteriorate 
over 10 weeks.  They recommend CPR reviews should be done on a more frequent basis.  The 
small sample is a limitation of this study but suggests that further research on retention of CPR 
knowledge and skills is needed.  It is important to note that the study by Broomfield (1996) was 
published 10 years ago and CPR guidelines have changed since that time (Hazinski et al., 2005; 
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Pfeifer, 2006).  Research using the new guidelines and a larger sample is needed to gain more 
insight into the retention of CPR skills for nursing students. 
 Madden (2005) conducted a quasi-experimental study in order to investigate the extent 
to which Irish nursing students acquire and retain CPR knowledge and skills following training. 
In this study, 55 nursing students were evaluated using a pre-test/post test methodology.  CPR 
knowledge was assessed using a 21-item multiple choice test.  Psychomotor skills were 
assessed though structured observation of CPR on a static mannequin using a checklist.  The 
students were tested prior to training, given a CPR training program, and re-tested.  The 
participants were then re-tested a second time ten weeks later using the same test for knowledge 
and observation for skills (Madden, 2005).   
 Madden (2005) found that there was a significant (p = 0.004) deterioration of CPR 
knowledge from the immediate post-test to the 10 week post-test.  There was also a significant 
(p = 0.000) decline in the scores on the 10 week post-test from the immediate test on the skills 
checklist. It is important to note that the psychomotor skills were poor in all of the tests.  At no 
time did a nursing student achieve a level of the passing standard set by the researchers and 
reviewers.  This brings to question the teaching methodology for this study.  If the immediate 
demonstration of skills in this learning experience is inadequate, retention of skills is not 
possible, since it has not been learned. Madden showed, with this sample, that CPR knowledge 
and skills deteriorated significantly in ten weeks.  At the same time it showed that the four hour 
training may not have been adequate for the students to meet the expectations of the researcher.  
Research is needed to investigate alternative methods of teaching and reinforcing CPR learning 




Human Patient Simulation  
 An HPS scenario on cardiopulmonary arrest using SimMan will be the independent 
variable for this study investigating the acquisition and retention of CPR knowledge and skills. 
There are many studies using high-fidelity simulation in medicine, military medical teams, and 
nursing for the past few decades.  The criteria used for this present investigation of HPS 
literature was (1) simulation research that was conducted using nursing students and nursing 
faculty as the subjects and (2) the research be recent; within the past five years. No research 
was found on the retention rates or acquired skills using simulation. Simulations in this review 
include case studies, role-playing, and HPS scenarios. Although simulations are not new to 
nursing these types of learning/teaching experiences are becoming more prevalent in nursing 
education (Childs & Sepples, 2006) and there is recent focus on studying the various types of 
simulation in nursing education. This attention to simulation and the desire to be consistent with 
the purpose of this study was the impetus for this review.  The purpose was to compare the 
affects of two different teaching methods on the acquisition and retention of CPR knowledge 
and skills for junior level baccalaureate nursing students. The teaching methods utilized 
standard CPR training and a combination of standard CPR training and a HPS cardiopulmonary 
arrest scenario.  
 A national multi-site study was conducted sponsored by the National League for 
Nursing (NLN) and Laerdal.  This study was conducted from June, 2003 through May, 2006 
and is ongoing (Jeffries & Rizzolo, 2006).  The four purposes of the study were: 
1. To develop and test models that nursing faculty can implement when using 
simulation to promote student learning 
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2. To develop a cadre of nursing faculty who can use simulation in innovative ways 
to enhance student learning 
3. To contribute to the refinement of the body of knowledge related to the use of 
simulation in nursing education 
4. To demonstrate the value of collaboration between the corporate and not-for-
profit worlds. (Jeffries & Rizzolo, 2006) 
To accomplish these goals the study was designed to assist nursing educators in developing 
simulation programs based on a theoretical design. This work in progress was based on testing 
outcomes of implemented simulations.  The implementation and evaluation of simulations was 
based on the theoretical concepts being developed specific to simulation.  This theoretical 
design is not clearly defined within the literature at this time. Eight nursing programs across the 
United States participated in the study (Jeffries & Rizzolo, 2006).   
 The study was designed in four phases. The first phase was the planning phase which 
consisted of identifying the purpose, reviewing the literature, applying for IRB approval at 
multiple sites, and developing the research design.  This phase took six months to accomplish. 
 The second phase focused on designing and implementing a pilot simulation using the 
Educational Practices within a Simulation Scale (EPSS) (alpha = 0.92) and the Simulation 
Design Scale (SDS) (alpha = 0.95) to determine reliability and validity of the measurement 
tools (Jeffries et al., 2006).  Each school performed their own pilot study to test the tools. This 
phase took six months to complete.  
 Phase three involved designing the simulation for the medical-surgical patient.  The 
sites in this phase of the study used traditional classroom instruction in post-operative care.  
This sample consisted of 357 nursing students across six data sites.  The learning outcomes 
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using randomized control and experimental groups were assessed as well as the perceptions of 
the students and teachers of the learning methods. The students were randomized into three 
simulation groups: 1) paper and pencil simulation, 2) static mannequin simulation, and 3) 
patient simulator simulation.  The measurement instruments used in this part of the study 
included a 12-item parallel form posttest on post-operative care, a 16-item Educational 
Practices Scale to measure educational practices and these concepts in the instructional format, 
a 5-item Satisfaction Scale, and an 8-item Self-Confidence Scale. The learning outcomes were 
compared when incorporating nursing simulation into a teaching-learning activity (Jeffries & 
Rizzolo, 2006).  
 The satisfaction findings for this study found a significantly (p < 0.0001) higher level of 
satisfaction with the patient simulation as their teaching method than the other two groups. The  
researchers found that the groups that used the static and patient simulator for learning 
perceived a significantly higher level of self-confidence (p <.0004) than the paper and pencil 
group (Jeffries et al., 2006) .   
 Their findings indicated that learning took place across all of the participating sites 
through finding significance (p < .0001) in the differences between the pretest and posttest 
scores.  The students indicated that they were satisfied with the traditional method of learning 
and felt confident in their ability to care for a post-operative patient (Jeffries & Rizzolo, 2006). 
 Phase four of this multi-tiered study used a quasi-experimental design using two types 
of simulation, paper and pencil simulation and patient simulator simulation.  The sample 
consisted of 110 nursing students from two different nursing programs, one an associate degree 
program and the other a baccalaureate degree program.  They were all in a beginning level 
medical surgical nursing course.  The simulations were similar as to content and expectations in 
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the post-operative care scenario.  The focus of the simulator simulation was on a respiratory 
alteration while focus on the paper and pencil simulation was on potential infection (Jeffries et 
al., 2006). 
 The students worked in groups of four with specific roles assigned. These roles were 
nurse 1 who was an active participant, nurse 2 who was a delegated role, significant other who 
could provide cues, and observer who was a passive participant.  The purpose was to look at the 
educational practices, the design features, and the learning outcomes using different types of 
simulation, paper and pencil and patient simulator (Jeffries et al., 2006).  Overall, the study 
researchers found that the patient simulator group was significantly (p <.0001) more satisfied 
with the teaching method than the paper and pencil group simulation.  The patient simulator 
group also expressed higher levels of self-confidence in caring for a post-operative patient 
while  the paper and pencil simulation group perceived their judgment performance at a higher 
level than the simulation group (Jeffries et al., 2006). 
 The researchers summarized that there is a higher level of active learning in the patient 
simulator group than in the paper and pencil group which promotes better learning outcomes 
along with improved student performance (Jeffries et al., 2006).  It is important to note that 
information about this study is very recent and was provided through a conference presentation.  
Publication of these results is pending.   
 The highlights of this three year, multi-site study on simulation in nursing education 
were presented (Jeffries et al., 2006) as follows: 
• Developed a simulation framework based on theoretical basis. 
• Developed and tested two instruments. 
• Tested and validated learning outcomes for various roles students are assigned. 
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• Provided a platform for students to apply and synthesize their knowledge – 
measuring cognitive gains is not what simulation is about. 
• Determined there are significant differences in selected outcomes using a 
paper/pencil (control) vs. a patient simulator, e.g. satisfaction, self-confidence, 
active learning, feedback, and realistic learning. (p. 34) 
 At this time only one portion of the study has been published.  Childs and Sepples 
(2006) conducted a study designed on the NLN/Laerdal multi-site study.  The purpose of this 
study was to test the reliability and validity of the EPSS and the SDS.  The participants also 
completed a scale measuring the level of confidence gained through the simulation experience 
and how they felt about the teaching method (Childs & Sepples, 2006).  
 The sample consisted of a total of 55 senior level baccalaureate nursing students.  They 
all participated in a simulation program consisting of four learning stations on cardiac 
arrhythmias which the students rotated through in groups of four to five students.  Prior to the 
stations, all the students attended a two hour lecture on cardiac arrhythmias.  The stations 
consisted of 1) a CD-ROM on cardiac arrhythmias which the students completed in pairs 
independent of faculty support, 2) a rhythm strip analysis station working in groups with 
faculty, 3) a cardiac arrhythmia case study where the students worked in groups independently, 
although the answers were provided for group discussion, and 4) HPS program including three 
separate scenarios on cardiac arrhythmias including a mock code. They supported the reliability 
of the EPSS (alpha = 0.92) and the SDS (alpha = 0.95) reported in the multi-site study (Childs 
& Sepples, 2006; Jeffries et al., 2006).   The students also ranked different stations as to 
preference for learning method.  The mock code situation with the HPS was ranked the highest 
with the rhythm strip analysis with the faculty as second.  The students reported that there was a 
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level of noise distraction with the CD-ROM since it was done in the same room as the HPS 
scenarios.   
 The students noted that feedback and objectives/information were the most important 
features of the program.  They also indicated that the level of complexity and fidelity of the 
simulation was also important features.  The most important educational practice was also the 
feedback followed by collaboration, active learning, high expectations, and diverse learning 
opportunities (Childs & Sepples, 2006). 
 Childs and Sepples (2006) made recommendations from their study for nursing 
educators planning to use simulation as part of their teaching methods.  They noted that there 
was too much content in the short period of time and recommended more time be allotted, more 
than the 25 minutes, for each situation.  They also suggest keeping the group sizes small, 
putting the different learning stations in separate rooms, providing adequate time for debriefing, 
and providing adequate faculty members and staff for teaching.  According to Childs and 
Sepples (2006), “a positive lesson that was learned was that students were impressed by the 
richness and versatility of the learning opportunities available in the LRC beyond the use of the 
HPS” (p. 158). 
 Wilson, Shepherd, Kelly, and Pitzner (2004) conducted a study in Australia with HPS 
and evaluated user-friendliness with 70 nurses and nursing students.  Fifty-nine of the 
participants were registered nurses while 11 were undergraduate nursing students. The purpose 
of the study was to determine the realism of the HPS in comparison to other teaching methods 
and devices. The HPS was a low fidelity simulation mannequin that enabled the nurse to 
practice skills.  These skills included assessment of lung, bowel and heart sounds, oral and nasal 
intubation, suctioning, stoma management, and IV cannula placement, and medication 
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administration.  The nurses and students spent time conducting assessments and other nursing 
skills on the HPS mannequin.  They were then asked to complete a 52-item questionnaire rating 
various aspects of the HPS such as appearance, movement, procedures, and sounds on two 
different Likert scales.  One Likert scale measured realism from 1 = disagree to 5 = agree with a 
neutral midpoint. The other Likert scale was used to compare the HPS learning to other 
teaching methods.  This scale ranged from 1 = not applicable, 2 = superior to a textbook, 3 = 
superior to an instructional program, 4 = superior to existing training products (including other 
static mannequins), and 5 = similar to actual patient.  Face validity was obtained by the review 
of the content of the questionnaire by several nurse educators and nurse specialists (Wilson, 
Shepherd, Kelly, & Pitzner, 2005). 
 The mean scores on the realism scale of one to five ranged from 3.5 to 4.28 with an 
average of 81.9% of nurses rating that they agree with the realism of the HPS while performing 
nursing skills such as various dressing changes, tracheostomy care, catherization, medication 
administration, oxygen administration, taking vital signs, IV access and care, and nasogastric 
tube placement and care.  The suitability of HPS for nursing education in comparison with other 
teaching methods indicated that 94.2% of the nurses found it suitable for teaching patient 
evaluation placing it higher than the other methods on the scale.  For the simulated sounds on 
the HPS, 97.1% agreed with its suitability for learning.  The only area where the nurses scored 
the HPS low was on vein accessibility.  There were a variety of significant (p ranges from 0.05 
to 0.001) differences among the realism scores for the various teaching methods with the HPS 
scoring the highest in most the categories (Wilson, Shepherd, Kelly, & Pitzner, 2005). 
 Overall, the nurses and students found that the HPS would be very useful in nursing 
education within the hospital.  These findings support the value of simulation in experiential 
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learning and may provide an opportunity to teach and learn new skills, techniques, and update 
their knowledge.  They found that this learning takes place without harming patients (Wilson, 
Shepherd, Kelly, & Pitzner, 2005).  This is consistent with the findings in other studies as well 
(Bearnson & Wiker, 2005; Feingold, Calaluce, & Kallen, 2004). 
 Feingold, Calaluce, and Kallen (2004) developed a 20-item satisfaction survey using a 
4-point Likert scale to measure the realism, transfer, and value of HPS program for nursing 
education.  In this scale realism refers to the realism of the simulated situation, transfer refers to 
the ability to transfer the skills practiced in the simulation to the clinical situation, while value 
refers to the overall value of the simulation experience (Feingold, Calaluce, & Kallen, 2004).  
The Likert scale measures their level of agreement or disagreement with statements applicable 
to each of these subscales.  This particular study did not provide any reliability or validity 
information on this scale.   
 Feingold, Calaluce, and Kallen (2004) studied 65 baccalaureate students enrolled in an 
advanced acute care nursing course over two semesters.  Fifty students enrolled in the fall 
semester made up group one and 47 students enrolled in the spring semester made up group 
two.  Out of all these students, a total of 28 students from the first group and 37 students from 
the second group completed the survey.  At the same time four faculty members completed a 
17-item survey using the same 4-point Liker scale as the students.   
 Two HPS scenarios were prepared by the faculty involving nursing care for a simulated 
patient with COPD and pneumonia using a high-fidelity computerized mannequin.  All of the 
students had two experiences with the simulated patient involving receiving patient report, 
assessing the patient, and responding to changes in the patient’s condition.  The purpose of the 
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simulation program was to develop critical thinking, prioritization, and communication with the 
multidiscipline team, patient, and patient’s family (Feingold, Calaluce, & Kallen, 2004). 
 Feingold, Calaluce, and Kallen (2004) found that of the four subscales the students rated 
value (mean = 3.04) with the highest level of agreement and transferability (mean = 2.52) with 
the lowest level of agreement.  The majority of the participants (86.1%) found that the HPS was 
realistic and that the setting (76.2%) and pace and flow of the scenario (73.0%) was also like 
“real-life.”  More than 80% of the students found that the simulation experience adequately 
tested their clinical skills (83.0%) and decision making (87.7%).  However, in measuring 
transferability, only 46.9% of the students thought that the simulation increased their 
confidence or improved their clinical competence while 54.7% believed the simulated clinical 
actually prepared them for the real clinical environment while 100% of the faculty members 
believed the clinical learning would transfer (Feingold, Calaluce, & Kallen).  The responses of 
the students were not consistent with the responses of the faculty.  This requires further 
investigation into the transfer of knowledge and skills from the simulation laboratory to the 
clinical setting. 
 Abdo and Ravert (2006) administered the satisfaction survey developed by Feingold, 
Calaluce and Kallen (2004) and conducted a pilot study that looked at students’ perceptions of 
their experiences with HPS.  The entire class of 48 students participated in a series of five one-
hour HPS scenario situations including congestive heart failure, myocardial infarction, 
traumatic brain injury, diabetic ketoacidosis, and gastro-intestinal bleeding.  However, only 17 
students agreed to participate in the study.  The subjects were given a 19-item student 
satisfaction survey developed by Feingold, Calaluce, and Kallen (2004) using a 4-point Likert 
scale of “strongly disagree” to “strongly agree” to determine the subjects agreement with 
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statement items.  These items were divided into three subscales; realism, transferability, and 
value.  Realism refers to the realism of the situation, transfer refers to the ability to transfer the 
skills to the clinical situation, while value refers to the overall value of the simulation 
experience (Feingold, Calaluce, & Kallen, 2004). Thirteen statements pertaining to the three 
subscales were used from the original scale and seven additional items were added relating to 
the simulation experience itself (Abdo & Ravert, 2006).   
 Information was not available for the original student satisfaction tool but a reliability of 
.86 was found for this sample.  The reliability of the subscales showed coefficient alphas of .41 
for the realism subscale, .78 for the transferability subscale, and .69 for the value subscale. The 
authors expressed concern that the individual subscale reliability may reflect too few items.  
The results of the study found that the majority of the students, 16 out of 17, found that the HPS 
scenarios tested their skills adequately and that they had been well prepared for the testing 
experience.  They all stated that they were adequately tested for clinical decision making. About 
one third of the sample (31.3%) felt they needed more orientation time with the simulator and 
less than one quarter (23.5%) of the sample did not feel the pace reflected the pace in a real 
patient situation.  On the subscales, all of the students reported that the skills learned and 
practiced in the simulation were transferable to the real clinical setting.  Nearly all (96%) of the 
students found that the simulation scenario reflected realism and (95%) perceived the 
simulation experience as valuable (Abdo & Ravert, 2006). 
 The conclusion of this study was that the students were generally satisfied with the HPS 
experience.  The students perceived that this experience enhanced their clinical skills and 
decision making.  One recommendation made by the students was to improve the feedback 
given to the students and improve the pace of the simulation to reflect the pace within the 
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clinical setting.  The main limitations of this study were the small sample and the reliability of 
the instrument, yet the authors noted that this was a pilot study and a similar study on a larger 
scale is planned (Abdo & Ravert, 2006).  
 The study by Abdo and Ravert (2006) indicated further research was needed in 
evaluating value, transferability, and realism in HPS scenarios with baccalaureate nursing 
students. The authors made suggestions to future researchers and simulation instructors to 
realistically plan and set the pace of the scenario and provide feedback to the students. It 
supports further study in this area with this population (Abdo & Ravert). This is an indication 
that the research in the area of simulation and nursing education is at its beginning stages and 
requires development.  
 Bearnson and Wiker (2005) studied student opinions pertaining to HPS in baccalaureate 
nursing education at Brigham Young University.  The purpose of their study was “…to explore 
the benefits and limitations of using an HPS as a substitute for one day of actual clinical 
experience for first-year baccalaureate nursing students” (p. 422). They used a Likert scale 
survey that was created specifically for their study to measure the perceptions of the students of 
their learning experience with HPS.  The survey included four positive statements about the 
HPS experience for the students to rate their level of agreement or disagreement. The survey 
also included three open-ended questions asking the students what they had learned, what they 
would do to improve the simulation, and whether they would recommend participating in the 
HPS session again (Bearnson & Wiker, 2005). 
 The sample size was not included in the manuscript but the participants were described 
as student groups that had completed five out of a six week clinical rotation. Bearnson and 
Wiker (2005) described the sample as “…two groups of students and their instructors” (p.422). 
 43 
 
The number of students or instructors within the groups was not mentioned. The students who 
agreed to participate were brought into the simulation room for a two-hour simulation session 
using a high-fidelity computerized mannequin.  They participated in case scenarios involving 
the care of three simulated post-operative patients.  One had no systemic problems, one had 
obesity, rhonchi, and history of smoking, and the third simulation patient had a history of 
hypertension, coronary artery disease, chronic obstructive pulmonary disease, and heavy 
tobacco and alcohol use. The students had to assess and medicate each patient for post-
operative pain, and evaluate the different responses from each simulated patient. The 
participants then completed a survey about the experience (Bearnson & Wiker, 2005).   
 The Likert scale scores ranged from 1 (strongly disagree) to 4 (strongly agree).  The 
following indicates the mean scores for the questions on the survey by Bearnson and Wiker 
(2005): 
 1. Working with the SAM (the simulator) increased my knowledge of medication side  
                 effects (3.13) 
 2. Working with SAM increased my knowledge of differences in patients’ responses  
                 (3.31) 
 3. Working with SAM increased my ability to administer mediations safely (3.06) 
 4. Working with SAM increased my confidence in my medication administration skills  
                (3.00). (p. 423) 
 For the open-ended questions, the majority of the students indicated an increase in 
confidence in their skill after the HPS sessions.  They also indicated the importance of 
assessment, critical thinking, and planning based on the assessment.  They generally agreed that 
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the experience was valuable but should be used as an addition rather than a substitution for a 
regular clinical day (Bearnson & Wiker, 2005). 
 It would have been very helpful to know how many students participated in the study.  
However, the positive response from this sample supports the consideration of including HPS 
programs in baccalaureate nursing education as a supplement or complement to clinical 
experiences.  The authors recommended further studies to find productive ways to fit HPS 
sessions into nursing curricula (Bearnson & Wiker, 2005).  It would be important to also 
measure learning outcomes using HPS as a replacement for regular clinical experiences. 
 Schumacher (2004) conducted a descriptive, quasi-experimental study measuring the 
critical thinking abilities and learning outcomes of junior level baccalaureate nursing students 
before and after three different learning activities.  Thirty-six students were taught three 
different patient problems, myocardial infarction, deep vein thrombosis leading to a pulmonary 
embolism, and anaphylactic shock.  The different methods of teaching were traditional 
classroom, use of HPS, and a combination of traditional didactic and HPS learning 
(Schumacher, 2004).  
 Schumacher (2004) used custom designed Health Education Systems Incorporated 
(HESI) exams.  These exams were used to evaluate critical thinking and learning outcomes 
specific to this study.  HESI exams are used in nursing programs throughout the country and 
have established reliability and validity as long as administered according to guidelines.  In 
addition to these measures, Schumacher sought to establish face validity by having three 
nursing educators review the exams as well as the content validity assured when following the 
test blueprint. A 60-item pretest was given to all subjects designed by HESI to include the 
subject matter within the three learning activities.  The subjects were then randomly place in 
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three groups that participated in the three learning activities each one utilizing the different 
teaching method. The subjects completed a 20-item HESI exam for each of the learning topics 
after the learning sessions.   
 Although no statistical significance was found for critical thinking (p > 0.08) or learning 
outcomes (p > 0.12) using the classroom learning method, there were significant learning 
outcomes for critical thinking (p < 0.002) and learning outcomes (p<0.001) when the students 
participated in HPS or a combination of HPS and traditional didactic instruction.  The author 
reported that although not all learning is appropriate for all teaching methods, HPS and 
combination methods enable students to apply knowledge learned (Schumacher, 2004). 
 Schumacher (2004) indicated that when using any teaching style “…one must assess the 
learner, create the objectives, plan the activity, chose the appropriate instructional strategy in an 
attempt to reinforce concepts and principles of content being learned” (p. 120). This will be 
important in developing a HPS program to evaluate CPR skill and knowledge retention as well.  
Deep Learning and Simulation  
 According to the Higher Education Academy (Houghton, 2007) “…deep learning 
involves the critical analysis of new ideas, linking them to already known concepts and 
principles, and leads to understanding and long-term retention of concepts so that they can be 
used for problem solving in unfamiliar contexts” (¶ 3).  Hertel and Millis (2002) discussed the 
relationship of deep learning with retention.  This is acquired through participatory learning.  
They indicate that the student must be active learners and relate their learning to the real world.   
 Hertel and Millis (2002) examined the concept of deep learning in education simulations 
and the relationship to motivation and retention of learning.  They indicated that the key aspects 
of deep learning were participation and active learning.  They linked this concept to the use of 
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simulations in education.  Hertel and Millis (2002) stated that “Using education simulations 
weaves substance-specific information into real-life problems in meaningful ways that students 
can understand” (p. 1).  During education simulations the students can learn knowledge and 
skills that can be taken into real life situations (Hertel & Millis, 2002).   
 Greenblat (1981) discusses motivation for students in order to achieve deep learning and 
retention of knowledge.  He identified the following key elements in student motivation: 
 1. We need to find modes of creating motivation prior to transmitting information. 
 2. The learner must be an active participant in the learning process, rather than a  
                passive recipient of information. 
 3. Instruction must be individualized such that learning is at the appropriate pace  
                for each learner. 
 4. There must be prompt feedback on success and failure. (p. 17) 
These key elements were incorporated into the development of the HPS scenarios used in the 
nursing simulation laboratory and provided the HPS program for adult cardiac arrest used in 
this study.   
 Rhem (1995) identified keys to retention of learning which were also used to develop 
the HPS cardiac arrest scenarios for this study.  The first one was identified as motivating 
context.  In this context students learn what is important to them; what they think they need to 
know.  The author links this to some level of control and choice.  If this is taken away, Rhem 
(1995) stated that the learner loses a sense of ownership and destroys one of the most important 
elements in lasting learning. 
 The second key to retention is learner activity.  Deep learning must be linked with 
doing.  However, in this concept, the activity must be connected to the abstract conceptions that 
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make sense of the activity.  In other words, doing is not enough (Hertel & Millis, 2002).  The 
HPS programs must be based on the concepts of CPR training to which both the control and 
experimental groups of students in this study were exposed. 
 The third key to retention is interaction with others.  This exemplifies the importance of 
group activities and peer cooperation.  This brings to the experience learning dimensions that 
can not be found in lectures and books (Hertel & Millis, 2002).  In this study the HPS programs 
were done with small groups of three to four students.  
 The fourth and last key to retention according to Rhem (1995) is a well-structured 
knowledge base.  There must be a link between new concepts and existing knowledge. It also 
recognizes that prior experiences lead students to their own level of understanding.  It is 
important to realize that each student will bring their own past experiences into each learning 
activity.  These deep approaches are integrative processes that bring out of the student a sense 
of impatience and eagerness to develop their own synthesis of knowledge (HEA, 2007; Hertel 
& Millis, 2002; Houghton, 2007). 
 Hertel and Millis (2002) identified debriefing as an important aspect of deep learning 
that provides for immediate feedback and reflection.  Within this debriefing, the students may 
identify alternative outcomes to the scenario.  In HPS programs, the student is free to make 
mistakes.  Their response to their successes and mistakes can be an impetus for learning (Hertel 
& Millis, 2002).  Reflection in a debriefing session was an important part of the HPS programs 
to be used in this study. 
 Debriefing has been found to be an integral part of the simulation experience.  Johnson-
Russell and Anderson (2006) outlined the objectives for a successful debriefing in order to 
assist the student in rethinking their decision making, problem solving, and priority setting 
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during the simulation scenario in order to enhance critical thinking.  The objectives are to 
clarify, reinforce, and answer questions for the students as well as allow for a release of 
emotion and tension.  This may also assist in linking the simulation to real life situations 
(Johnson-Russell & Anderson, 2006).  Debriefing was included in the cardiopulmonary arrest 
scenarios developed for this study in order to include the components of deep learning to 
support increased retention of knowledge and skills. 
 According to Hertel and Millis (2002), deep learning within education simulations is 
student-based learning because these experiences help the students gain knowledge that they 
can use in real-life situations.  Simulation allows for a transfer of knowledge leading to a 
change in behavior (Hertel and Millis).  In nursing, such experiences can bridge the gap 
between academics and practice as well as connect knowledge and skills. 
 The concept of deep learning was the basis of the HPS program for cardiopulmonary 
arrest developed for this study. The strategies outlined above were used to motivate and support 
the retention of learning in the simulated cardiopulmonary arrest scenarios.   
Summary of Research Gaps 
 One of the main points discovered in this review of the literature is that CPR knowledge 
and skills deteriorate within two weeks to six months after initial training. However, there was a 
discrepancy found in the literature as to the rate of deterioration of CPR knowledge and skills.  
Some studies indicated that knowledge is retained longer than skills (Hamilton, 2005) and 
others that say that they are the same (Broomfield, 1996).  The rates of retention for both 
knowledge and skills varied as well.  There were no studies that measured both the acquisition 
and retention of CPR knowledge and skills indicating the strength of the initial learning and 
retention at a later time.  At the same time, many of these studies indicated different forms of 
 49 
 
training and evaluation as well as participants with different levels of experience with CPR and 
medical emergencies.  There was little evidence that any of these studies specifically apply to 
nurses or nursing students.  No published research was found on the retention of CPR 
knowledge and skills for nursing students using HPS as a teaching/learning tool. 
 Much of the research and literature using HPS has focused on the military, medical 
school students, anesthesia students, and critical care nurses.  The bulk of published research on 
the benefits and outcomes of HPS learning for nursing students has been within the past two 
years.  This may be due to the current addition of HPS to many nursing programs in the United 
States during that time.  Even the largest study on the effects and learning outcomes of 
simulation in nursing education has yet to be published in its entirety (Jeffries et al., 2006).  
This leaves the educator and researcher using HPS as a learning method with unanswered 
questions as to the retention of learned knowledge and skills in the simulation experience. 
 The results of studies on the responses of students to this kind of learning have been 
positive.  They support the use of participatory and active learning in developing deep learning 
in students.  This deep learning has been indicated to help retain knowledge but research in the 
area of retention of nursing skills learned using simulation is needed to support this concept. 
Students have evaluated the experience as enriching but there are still concerns about how well 
this learning will transfer to the clinical setting and for how long.  There are studies that are 
indicating a positive effect on critical thinking, learning outcomes, and self-efficacy but how 
this helps to maintain the clinical skills of the nursing students after two months, four months, 
or a year has not been determined. 
 All of these aspects of learning, such as critical thinking and self-efficacy are important 
in any educational experience, including CPR, but the outcomes in these studies were measured 
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immediately after the HPS programs.  Information is needed on the retention of learning over 
time.  CPR is a skill that requires retention of learning due to the fact that most nurses and 
nursing students practice it rarely in the clinical setting and competency in CPR, if not 
reinforced in some manner, may be lost.  HPS as an educational method for reinforcing learning 
has yet to be researched particularly in the area of CPR knowledge and skill retention.    
 In reviewing research on the use of simulation in nursing education, many studies 
utilized teaching and learning methods such as HPS, role playing, case studies, computer 
assisted instruction, virtual reality computer programs, and videos. More research is needed on 
the effects of HPS as the simulation model in nursing education as more nursing programs are 
utilizing this form of teaching and practicing clinical skills.  Bearnson and Wiker (2005) found 
that neither faculty nor students saw the value of using it as a replacement for the clinical 
experience with real patients but did support the use of HPS as a supplement or complement to 
existing nursing education.  There were no data supporting this opinion.  As an adjunct to real-
life clinical experiences, nursing faculty must begin considering the overall need to have an 
evidence base to their teaching in order to justify the burdens of cost, time, and effort that HPS 
places on nursing schools.  Evidence is needed to help determine whether the benefits outweigh 
the cost and time for developing HPS programs.  There is also little research on how successful 
or not faculty has been making HPS part of their nursing curriculum.  Learning outcomes with 
simulations are just beginning to be addressed. 
 Cardiac arrest situations cannot be practiced in the real-life clinical setting in a safe 
manner without extensive coaching and interventions from faculty and staff.  However, in real-
life situations there is an imperative to focus on patient safety over the learning needs of the 
students.  The simulation laboratory provides a safe environment to learn and practice 
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emergency response skills, such as CPR, but there is little evidence that students will retain 
those skills.  HPS training is becoming more and more popular in nursing education. Evidence 
is needed to identify the benefits, feasibility, and outcomes of this type of learning in relation to 
the retention of CPR knowledge and skills in nursing students.  
 Nursing students come in contact with patients in the community, rehabilitation, long 
term care, or hospital settings each time they are participating in a clinical learning experience.  
These students are placed in the same position as nurses working in these settings.  They are 
most likely to be the first person to find their patient in a cardiac arrest.  The AHA (2005) has 
shown evidence that rapid and competent response to these patients can increase their chance of 
survival.  It is the responsibility of the school of nursing to be sure that their students have the 
adequate knowledge and skills to perform CPR when necessary.  More research is needed in 
order to apply the principle of acquisition and retention of CPR knowledge and skills with 
particular populations such as nursing students. 
Summary 
 It has been shown that CPR knowledge and skills deteriorate within a few weeks to 
months after training.  Ways to increase retention of this knowledge and skill are needed that 
will provide to the nursing student the ability to respond to patients as needed in an emergency 
situation. Benner (1984) identified as the habits of thought for nurses 1) clinical grasp and 
clinical inquiry in order to identify and solve a problem as well as 2) clinical forethought to 
anticipate and prevent potential problems.  This research incorporated these concepts within the 
development of programs to teach and support CPR knowledge and skills in the HPS setting. 
The independent variable for this study was the teaching method incorporating a 
cardiopulmonary arrest scenario using a high-fidelity HPS.  The dependent variables of 
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acquisition and retention of CPR knowledge were measured using a multiple choice test and the 
observation and evaluation of CPR skills during mock codes.  
 Utilization of HPS has been successful in supporting the teaching of various nursing 
skills, increasing confidence, and helping to develop critical thinking and decision making skills 
for undergraduate nursing students. Students respond positively to this kind of hands on 
learning.  Participative learning has been found to increase motivation and retention of what has 
been learned.  The purpose of this study was to compare the effect of two methods of teaching 
CPR (standard CPR training and a combination of standard CPR training and a HPS 
cardiopulmonary arrest program) on the acquisition and retention of CPR knowledge and skills 



















 This study explored the effect of two methods of teaching CPR (standard CPR training 
and a combination of standard CPR training and an HPS cardiopulmonary arrest program) on 
the acquisition and retention of CPR knowledge and skills for junior level baccalaureate nursing 
students using a quasiexperimental design.  According to Polit and Beck (2006), this design is 
comparable to an experimental design in that an independent variable will be manipulated but 
lacks the true randomization required in an experimental design as it will use the convenient 
sample of junior level nursing students in one baccalaureate program.  Due to the practicability 
of quasiexperimental design it is common in nursing research so long as controls and 
limitations are identified and considered (Polit & Beck).    
 All of the junior level nursing students were instructed on the purpose and design of this 
study by the principal investigator (PI).  Those students agreeing to participate were 
randomized into control and experimental groups.  Data were collected at three time points for 
both groups including baseline data (Time 1), immediately following the standard CPR review 
for the control group or immediately following the standard CPR review and HPS 
cardiopulmonary arrest program for the experimental group (Time 2), and three months after 
the training (Time 3).  All of the participating students were evaluated on CPR knowledge by 
taking a14-item CPR test to provide baseline data.  They all received the standard CPR review 
for the adult victim.  The control groups then retook the CPR test and were observed during a 
short mock code to evaluate their CPR skills. At this the point the control group left the LRC. 
The experimental groups, three to four students at a time, were taken next door, to the 
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simulation learning center, to receive an orientation by one of the faculty/staff on the HPS.  The 
PI conducted the HPS cardiopulmonary arrest program with these students.  These groups also 
retook the CPR test for knowledge and were observed during a short mock code to evaluate 
their CPR skills. Three months later, all the junior students participated in a mock code and 
their CPR knowledge and skills were re-evaluated by the PI using the same CPR test and CPR 
checklist.      
 The independent variable was the teaching method involving a combination of standard 
CPR training and a cardiopulmonary arrest scenario program with a high-fidelity HPS for the 
experimental group. The dependent variables were: 1) the acquisition of the CPR knowledge 
and skills immediately after the training and 2) the retention of CPR knowledge and skills three 
months later.  The students randomly assigned to the experimental group will receive both the 
standard CPR review and the cardiopulmonary arrest scenario with the HPS where the students 
in the control group will receive just the standard CPR review.   
 The study used a pretest-posttest-posttest experimental design (Polit & Beck, 2006).  
This means that all the students participating in the study received the pretest of a 14-item CPR 
test prior to any interventions to provide baseline data.  They then received the intervention of a 
standard adult CPR review.  The control group was immediately evaluated by the PI using the 
post-test in the form of both the 14-item CPR test for acquisition of knowledge and CPR 
checklist for acquisition of CPR skills.  The experimental group then received an additional 
intervention, the cardiopulmonary arrest scenario using a high-fidelity HPS.  They were also 
immediately evaluated for acquisition of CPR knowledge and skills using the same instruments.  
Three months later, all of the students participated in a mock code providing the second post-
test, using the 14-item test for CPR knowledge and CPR checklist for skills.  The students were 
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asked not to discuss the HPS program or the mock codes with other students but, since this 
cannot be controlled, it is a limitation of the study.   
 The students were informed at the beginning of each semester that they would be 
offered the opportunity to participate in the CPR class and HPS program.  The mock codes 
would also be required three months later.  All of the students had current certification in the 
AHA health care provider BLS as required by the division of nursing at the college.  Therefore 
the study provided a review of the adult CPR portion of the AHA course. The students were 
informed at this point that their participation in the study was voluntary with no effect on their 
grades at the college.  
 Upon IRB approval from both Duquesne University (See Appendix A) and the college 
where the study took place (See Appendix B) before the CPR review class each junior level 
nursing student was given a packet containing a consent form, a demographic form, and an 
envelope.  The PI informed them that they would be participating in at least one of two different 
teaching methods for adult CPR.  They would be observed performing CPR on a mannequin 
and a CPR checklist would be used to evaluate their performance. They would also be 
evaluated using a 14-item CPR test.  They would be evaluated again in the future.  The students 
were informed of their rights and given the choice whether or not to participate in the study.  
They were instructed to complete the forms and mail them back to the PI in the self-addressed 
envelope if they consented to participate in the study.  They were informed that they may 
choose not to participate in the study.  There was no reward or punishment for their decision to 
participate or not.  They were informed that it would not affect their grade, standing in the 
nursing program, or future opportunities within the college.  All evaluation scores were kept 
confidential and would only be known by the PI. 
 56 
 
 Once the signed consent forms and demographic data sheets were received by the PI, 
the participating students were randomly assigned to either the control group or the 
experimental group. 
 Only the scores for the students consenting to participate in the study were used for data 
in this research.  The students who chose not to participate in the study received the opportunity 
for of adult CPR once all the data was collected.  The students not receiving this HPS training 
due to their random assignment to the control group had the option to participate in a voluntary 
HPS program at the conclusion of the study.  
Setting 
 This study took place in the nursing Learning Resource Center (LRC) of a small liberal 
arts college in northeast United States. The LRC included a main nursing skills laboratory for 
primary and acute care learning and a simulation learning center with four simulators; one 
pregnant mannequin (Noelle™), one female low fidelity computerized mannequin (Vital-
Sim™), one child low fidelity computerized mannequin (Vital-Sim™), and one male high 
fidelity computerized mannequin (SimMan™).  SimMan is a mannequin that is designed with 
the following components: 1) he is connected to an air compressor allowing him to “breath” 
and mimic tongue and laryngeal edema as well as palpable femoral, radial, and brachial pulses, 
2) he is connected to a computer allowing the instructor to program his heart rate, blood 
pressure, lung sounds, bowel sounds, and voice,  3) he is connected to a monitor where 
hemodynamic data can be assessed, 4) he is designed for the learner to intubate and suction the 
airway and lungs, place a urinary catheter, and gastric tubes, 5) there is also an area on his chest 
for a chest tube to be placed.  The instructor can preset a scenario or may make changes in his 
“clinical condition” by using the computer. 
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 SimMan was the HPS that was used for this study.  It was possible that some of the 
students in the control group did not have had any experience with SimMan; therefore, a 
mannequin specially designed for CPR training and evaluation was used for the evaluation of 
CPR skills. All of the students would have used the CPR mannequin for the immediate 
evaluation and would therefore all have comparable experience with this mannequin during the 
mock codes. 
 The main laboratory was the location where the students viewed and participated in the 
CPR DVD, CPR practice, and the first post test. The simulation learning center was the room 
where the HPS was located.  The experimental treatment of a 30 minute session with the HPS 
was done there.  Three months later, the students all participated in a mock code in the 
simulation learning center room one by one.  The only persons present with the students during 
the CPR review and orientation to the HPS was the PI and the research assistant.  Only the PI 
was present during the HPS cardiopulmonary arrest scenario session (See Appendix C), the 
testing for CPR knowledge, and mock codes.  The research assistant also assisted with the 
logistics of bringing the students to the mock codes but was not be aware of the scores on any 
of the checklists. 
Sample 
 The sample for this study was a convenience sample of accelerated and traditional 
junior nursing students enrolled in a baccalaureate nursing program at a small liberal arts 
college in northeast United States.  The students were enrolled in one of the junior level nursing 
courses.  The variable of accelerated versus traditional students was addressed in the data 
analysis.  The sample consisted of 35 traditional junior level students and 30 accelerated junior 
level students for the acquisition phase of data collection.  For the retention phase three months 
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later, the sample size was 29 traditional students and 20 accelerated students.  This decrease 
was due to students not showing up to the second phase of data collection for either family 
emergencies, illnesses, reasons unknown to the PI, or the natural attrition of students failing a 
course or withdrawing from the nursing program.  This attrition rate for the second phase, 
retention of CPR knowledge and skills, contributes to the limitations of the study.  Attrition 
rates are presented in Table 1.  The sample consisted of those junior students who voluntarily 
consented to participate in the study.  
Table 1  
Attrition Rates for the Study 
_____________________________________________________________________________ 
Activity Completed  Number of      Number of       Total number of  
                                            Traditional      Accelerated  students 
                                            students                  students___________________________ 
 
Study consents  35   32   67 
Pretest    35   30   65 
Acquisition phase  35   30   65 
Retention phase  29   20   49 
____________________________________________________________________________  
 Power analysis was done to determine sample size. The power analysis was performed 
using the “G-power” program. Analysis was done using an effect size = 0.5, alpha = .05, and 
power = .80 for a two-way analysis of variance (ANOVA).  The total sample size indicated for 
this study is n = 34 per group.   
 This sample also had a high level of homogeneity.  The participants were all enrolled in 
the same courses in the same nursing program.  They have completed the same prerequisites 
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with the same nursing instructors and curriculum. The diversity of the students, such as age, 
race, previous education, previous experience in nursing or medicine, and experience with CPR 
delivery was addressed through demographic analysis. 
 The students were randomly divided into sections for attending the acquisition phase of 
the study.  Subsequently the students in each of these sections were assigned to smaller groups 
of 3 or 4 to have the HPS education.  The literature reflects that there were three sections of 
eight students and one section of six students for the accelerated junior class and two sections of 
eight students, one section of seven students, and two sections of six students for the traditional 
junior class.   
 Using the random order of assignment each section of students was divided in half.  The 
first half of each section was in the control group and the second half of the section was in the 
experimental group.  Therefore, each control and experimental group was made up of three to 
four students.  Groups of three to four students have been used successfully in HPS education.  
According to Jeffries (2005), “with collaborative learning, participants work together to solve 
problems in a situation and share in the decision-making process” (p. 99).  Students gain 
support from interaction with their peers and learn using a team approach to problem solving 
(Childs & Sepples, 2006; Hertel & Millis, 2002; McCausland, Curran, & Cataldi, 2004).   
  Inclusion criteria for this study were those students in the junior level nursing courses at 
the college who voluntarily agree to participate.  There were no exclusion criteria. 
Data Collection Instruments 
There were two instruments used in this study to evaluate CPR skills and CPR 
knowledge.   
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1.  CPR skills:  The adult CPR skills checklist (See Appendix D) was designed by the 
American Heart Association (AHA) to evaluate CPR skills on the adult victim. This checklist 
was used to evaluate the CPR skills of the students participating in this study. Permission to use 
the skill checklist was obtained from the AHA for this study after the PI signed an agreement 
for use (See Appendix E). CPR skills includes the correct delivery of breaths causing the chest 
to rise using either bag-mask, face shield, or face mask device, correct position of hands on the 
chest with adequate depth and rate of compressions, and correct attachment and use of the 
automatic external defibrillator (AED).  Cronbach’s Alpha was determined to establish 
reliability of the altered AHA test (alpha = .738) used in this study. 
2.  CPR knowledge:  A 14-item multiple choice test to evaluate CPR knowledge was 
extrapolated from the exam used by AHA to assess adult BLS knowledge (See Appendixes F 
and G).  Questions on CPR for infants and children as well as questions on stroke and foreign 
body obstruction were removed from the original AHA test because this study focused on adult 
CPR only. The questions for adult CPR include performing the correct assessment of the 
victim, the correct rate of compressions and breaths, the correct ratio of compressions to 
breaths, the correct performance of compressions and breaths, correct use of an AED, and 
correct sequence of actions of the skills. Cronbach’s Alpha was determined to establish 
reliability of the altered AHA test (alpha = .779) used in this study. 
 According to AHA (2001) CPR skills are: 
 1.  Assess responsiveness 
 2.  Activate the emergency response system (or send a second rescuer); get the   
                 Automatic Electronic Defibrillator (AED). 
 3.  Open the airway 
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 4.  Check breathing 
 5.  If breathing is absent or inadequate, provide 2 breaths using (must cause chest  
                 to rise) 
 6.  Check pulse and other signs of circulation 
 7.  Begin chest compressions (must have proper hand placement) 
 8.  When AED arrives:  POWER ON the AED 
 9.  Attach electrode pads to patient’s bare chest in proper location with adequate           
                   skin contact and no overlap of pads. 
 10.  “Clear” victim before ANALYZE and SHOCK 
 11.  Push SHOCK button to attempt defibrillation 
 12.  Check breathing and signs of circulation after “no shock indicated” message 
 13.  Interval from collapse to first shock is less than 3 minutes 
 14.  Interval from AED arrival to first shock is less than 90 seconds 
 15.  Rescuer should be prepared to continue CPR if non-shockable rhythm is   
                   Present. (p.147) 
This is consistent with the new guidelines for adult CPR (AHA, 2006a). 
 For this study CPR knowledge included performing the correct assessment of the victim 
such as assessing for unresponsiveness, calling for help and AED, checking airway and 
breathing prior to administering breaths, checking for pulse in the correct location prior to 
administering chest compressions, recognizing the need for CPR within the required time 
frame, and having the correct sequence of actions of the skills as outlined.  CPR skill included 
the correct delivery of breaths causing the chest to rise using either bag-mask, face shield, or 
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face mask device, correct position of hands on the chest with adequate depth and rate of 
compressions, and correct attachment and use of the AED.   
 The student received one point for each correct response on the CPR skills checklist.  
No points were awarded for incorrect performance.  The points were added giving the student a 
score for CPR skill.  The students also received one point for each correct response on the CPR 
multiple choice test.  The number of correct responses were added giving the student a score for 
CPR knowledge.  These scores were combined giving the student an overall score as well.  The 
possible total score for CPR skills was 14 and the possible total score for CPR knowledge was 
14, giving the student a possible overall score of 28.  The same checklist, test, and scoring 
system were used for each participant. 
Procedure for Collecting Data 
 The Division Chairperson in the nursing division at the college (See Appendix H) and 
the instructor teaching the junior level nursing courses (See Appendix I) both agreed with the 
proposed research on the retention of CPR knowledge and skills.  They provided the PI with 
access to the student population where subjects for this study will be recruited.   
 IRB approval was obtained from both Duquesne University and the college where the 
study was conducted.  The PI met with the junior level nursing students.  They were informed 
that: all the students consenting to participate in the study would receive the CPR review and 
that some of the students, randomly chosen, have an additional HPS program involving their 
response to a patient in cardiac arrest; they were to be evaluated for their CPR knowledge and 
skills again at a later date; the research would involve the comparison of two different teaching 
methods and some students would receive one type of teaching and some students would 
receive a combination of teaching methods.  After receiving these verbal instructions, each 
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student was handed a packet with a demographic sheet (See Appendix J), a consent form (See 
Appendix K), and an envelope.  The completion of these forms and delivery to the PI’s campus 
mailbox was voluntary.  The students were informed that their performance in the CPR review, 
HPS program, and mock code would not have any impact upon their grade or standing in the 
class at any time in their undergraduate education at the college.   
Once the consent forms were received, the PI assigned a number to each student’s 
consent.  This number was used for their demographic form and all of the evaluation forms 
used for the study.  Then the PI randomly assigned the participants to groups of students using 
“Research Randomizer”. The groups were brought to the LRC on campus, one control group 
and one experimental group at a time, at agreed upon times to participate in the study. The PI 
pre-tested their CPR knowledge using the CPR knowledge test for baseline data. The groups 
then received an adult CPR review using the DVD provided by the AHA and practice with half-
mannequins which are standard for use with CPR instruction. The control group was evaluated 
again by the PI for acquisition of CPR skills and CPR knowledge using the research 
instruments.  At the same time the experimental group was taken to the simulation learning 
center next door to the LRC and was given an orientation to the SimMan HPS by the research 
assistant.  The PI then provided the experimental group with the cardiopulmonary arrest 
scenario, the independent variable.  They were evaluated by the PI for acquisition of CPR skills 
and CPR knowledge using the research instruments.   
Three months later all of the participants were scheduled to attend mock codes where 
they were evaluated again by the PI for retention of CPR skills and CPR knowledge using the 
research instruments.  Once the data were collected, the students in the control group or 
students who did not wish to participate in the study were given the opportunity to attend a 
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cardiopulmonary arrest scenario with the HPS in order to provide comparable learning 
opportunities to all the students.  The junior students who did not choose to participate in the 
study were given the opportunity for CPR review as well but were not evaluated for the study.                                                               
Procedure for Protection of Human Subjects 
 The rights of the human subjects in this study were protected in order to provide their 
right to self-determination, privacy, anonymity and confidentiality, fair treatment, and 
protection from harm (LoBiondo-Wood & Haber, 2002).  Prior to beginning of data collection, 
the researcher submitted a request for an expedited review by the Institutional Review Board 
(IRB) for protection of human subjects at Duquesne University.  The IRB at the college where 
the study was conducted also received a request for an expedited review.  The IRB reviews 
were pursued concurrently. IRB approval was received by the PI from both institutions (See 
Appendixes A and B), has become a permanent part of the research report. The students were 
assured that their confidentiality has been protected by the PI and that their participation or 
decisions not to participate would not, in any way, affect their grades, standings in their class, 
or opportunities at the college.   
 The results of all CPR checklist and CPR tests were placed in a locked cabinet 
accessible only by the PI to be kept for five years before being destroyed by shredding. The 
students’ responses only appear in the statistical data summaries.  No identity was made in the 
data analysis. They communicated their consent by signing the informed consent form and 
mailing it to the PI via campus mail.  The students had the choice withdraw from the study at 
any time by notifying the PI either in writing or in person. Some of the participants in the first 
phase of the study did not show up for the second phase but none of them requested to have 
their results from phase one removed from the study.  The PI was assisted by faculty within the 
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nursing division and a volunteer senior research assistant. They signed a confidentiality forms 
(Appendixes L). The results are available for the students to view with no reference to any 
particular student’s name or identity other than a traditional or accelerated junior level 
baccalaureate nursing student.   
Procedure for Data Analysis 
The purpose of this study was to compare the effect of two different teaching methods 
on the acquisition and retention of CPR knowledge and skills for junior level nursing students.  
Data were collected for the study using a multiple choice CPR test which assessed CPR 
knowledge and a CPR checklist which assessed CPR skill in a mock CPR immediately after the 
standard CPR review and three months later. Demographic data on each participant was 
collected.   
All the data on the demographic sheets, the CPR skills checklist, and the scores on the 
CPR knowledge test were entered onto a spreadsheet for analysis with a Statistical Package for 
the Social Sciences (SSPS) database analysis program. CPR skills were scored from 0 to 14 and 
CPR knowledge was scored from 0 to 14.  The possible scores for total CPR knowledge and 
skills ranged from 0 to 28.  All data entry was coded and entered by the PI.  Three statisticians 
assisted the PI in analyzing the data.   
Descriptive statistics were used to analyze the demographic data.  To answer the 
research questions in regard to the acquisition and retention of skills and the acquisition and 
retention of knowledge were analyzed at the three time points relative to data collection via 
analysis of variance (ANOVA) technique (Bluman, 2001; Polit & Beck, 2006).  Two-way 
repeated measures ANOVA were used to compare the means of the pre-tests, CPR skills and 
knowledge scores immediately after the CPR review for the control group and the HPS program 
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with the experimental group as well as the three month scores for CPR knowledge and skills.  
The demographics of prior experience with nursing and CPR were analyzed through multiple 

















































 The purpose of this study was to compare the effect of two methods of teaching CPR 
(standard CPR training and a combination of standard CPR training and a HPS 
cardiopulmonary arrest program) on the acquisition and retention of CPR knowledge and skills 
for junior level baccalaureate nursing students.  The evaluation for acquisition of CPR 
knowledge and skills immediately followed the standard training for the control group and 
immediately followed the HPS training for the experimental group.  Retention of CPR 
knowledge and skills was evaluated three months later.  This chapter presents and discusses the 
results of an analysis of data obtained during this study. 
Formation of the Study Groups 
 The study groups were formed from baccalaureate students enrolled in one of the junior 
level nursing courses at the college where the study took place.  During the initial recruitment 
efforts the PI presented an overview of the study to the junior level classes.  After this 
overview, the students mailed or delivered to the PI, signed consent forms and completed 
demographic data forms.  As the forms were received, a number was assigned to each 
participant.  The traditional and accelerated students were placed on perspective lists since they 
were available to come to campus on different days and times.  Each of the two lists of 
numbers, one list for traditional students and one list for accelerated students, were placed in a 
random order using the “randomizer” program.  Using this order, the participants were placed 
in groups of six to eight students and assigned a time to arrive at the LRC to take the pre-test for 
knowledge.  The groups then received the standard review for adult CPR.  The first half of the 
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group on the randomized list was placed in the control group and the second half on the list 
were placed in the experimental group.  
 After the pre-test and initial CPR review, the experimental groups were taken to the 
simulation learning center to receive orientation on SimMan conducted by the senior student 
research assistant.  During this time the control groups were evaluated one by one by the PI in a 
private area of the LRC on CPR skills during a short mock code using the CPR mannequin 
designed for performing and evaluating CPR.  The control groups retook the test for CPR 
knowledge and left the LRC.   
 The experimental groups, three to four students at a time, participated in a 
cardiopulmonary arrest scenario, conducted by the PI, using SimMan.  They were given a 
report on the “patient’s” condition and were asked to assess the patient.  The scenario included 
the “patient” complaining of chest pain and within 60 seconds of the evaluation went into 
cardiopulmonary arrest including loss of pulses, blood pressure, and respirations.  The students 
were observed by the PI, using no delivery of cues, on the actions of the students as a group and 
individually.  Equipment for delivery of breaths and the training AED were made available for 
their use.    
 After the students were given a chance to provide CPR to the “patient” the PI ended the 
scenario and provided a period of debriefing.  Each debriefing period began by asking three 
questions to the group.  The first question was “What did you think you did that was correct?”  
The second question was “What do you think you would do differently in a real 
cardiopulmonary arrest?”  The third question was “How did you feel during the scenario?”  The 
students had a chance to discuss with themselves and the PI their reflection on the scenario 
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during the debriefing period.  The entire scenario and debriefing took about 30 minutes for each 
group.   
 After the debriefing, the students in the experimental group were taken one by one to the 
private area in the LRC for the same mock code evaluation of CPR skills as the control group 
received.  They also retook the test on CPR knowledge.   
 Each group received the same training and evaluation as described above as they arrived 
at the LRC at the times assigned.  Each group received training on the same equipment with 
identical instructions.  Each experimental group was presented with the same cardiopulmonary 
arrest scenario using SimMan but the debriefing discussions varied depending on their 
performance and their personal responses. 
 The accelerated students were also assigned times to arrive at the LRC only it was on a 
different day and in the evening due to the nature of the accelerated program.  They received 
the same training in groups of eight initially and then divided into groups of four for the control 
and experimental groups.   
 Three months later, the junior students in the study were scheduled to attend mock 
codes in the simulation laboratory.  The mock codes were evaluated using the same CPR skills 
checklist and CPR test for knowledge. 
Description of the groups 
 Responses from the students were received within the first three days after being given 
the consent packets.  Sixty-seven signed consents were received.  One student requested that 
she drop out of the study due to transportation issues and one student did not show up for the 
study with no explanation.  Of the 65 students participating in the acquisition phase of the 
study, 35 were in the traditional program and 30 were in the accelerated program.  One half (n = 
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15) of the accelerated junior students participating in the acquisition phase of the study were in 
the control group and the other half (n = 15) were in the experimental group.  Due to the fact 
that there was an odd number of traditional students (n = 35) in the acquisition phase of the 
study, there was one more traditional student in the control group (n = 18) than there was in the 
experimental group (n = 17). Once randomization with junior classes was completed, there 
were 33 students in the control group and 32 students in the experimental group during the 
acquisition phase of the study. 
 Demographic data were collected prior to the randomization of the students in the 
acquisition phase of the study and are provided in Table 2 and Table 3.  For the acquisition 
phase of the study, the age of the students ranged between 20 and 48 years (mean 26.4).  The 
majority of the students were female (n = 57).   More than half of the students participating in 
the study described their race as white (n = 42).  Just over half of the students identified a high 
school diploma (n = 38) as their highest level of education.  The students were asked what work 
experience they had in medicine/nursing.  The majority of the students indicated that they had 
some experience as a nursing assistant, hospital technician, or hospital clerk (n = 37).  Most of 
the students (n = 54) had never performed rescue breathing or compressions on a real person 
prior to the study.   The students that indicated that they had performed CPR on a real person 
also worked as a nursing aid, hospital technician, LPN, EMT, paramedic, or military medic.  
Neither the exact circumstances of this CPR experience nor the number of times CPR was 
performed on a real person are known to this researcher.  This information would be helpful in 
future studies.  Table 2 presents the demographic data for the students in the control group and 
Table 3 presents the demographics data for the students in the experimental group during the 
acquisition phase of the study 
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 All of the participants had current certification in the AHA Health Care Provider BLS.  
Although this is not on the demographic questionnaire, it is a requirement for all nursing 
students registered for nursing courses at this college.  However, it is not known how many of 
the students attended a recertification during or shortly before the study.  It is not known what 
impact recent recertification of BLS could have on the outcome of this study. 
 
Table 2 
Subject Demographic Data for the Control Group during the Acquisition Phase (N = 33) 
_____________________________________________________________________________ 
Mean    n (Program)     n (Ethnicity)       n (Nursing/Medical         n (Education)              n (Past  
Age                                                               Experience)                                                       CPR)                          
24.73   18 traditional    23 (White)          10 (none)                         20 (high school)         29 (no) 
            15 accelerated   4 (Black)            19 (nursing assist/tech)    3 (tech diploma)         4 (yes) 
                                      2 (Hispanic)        1 (LPN)                           6 (assoc. degree)        
                                      2 (Native-Amer) 2 (EMT/paramedic)         4 (non-nursing BS) 
     1 (Asian)             1 (other)                           
                                      1 (Mixed race)______________________________________________ 
 
Table 3 
Subject Demographic Data for the Experimental Group during the Acquisition Phase (N = 32) 
_____________________________________________________________________________ 
Mean     n (Program)     n (Ethnicity)       n (Nursing/Medical          n (Education)             n (Past  
Age                                                               Experience)                                                        CPR)                         
28.13   17 traditional    19 (White)            7 (none)                         18 (high school)         25 (no) 
            15 accelerated   9 (Black)            18 (nursing assist/tech)    3 (tech diploma)         7 (yes) 
                                      1 (Hispanic)         2 (LPN)                          5 (assoc. degree)        
                                      2 (Mixed race)     5 (EMT/paramedic)        6 (non-nursing BS) 
     2 (unknown)_______________________________________________                                                                        
              
 Three months after the acquisition phase, mock codes were scheduled and announced in 
the junior level nursing courses.  During the retention phase of the study, only 49 students 
attended the scheduled mock codes.  There was a 33% decrease in accelerated students (n = 20) 
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and a 17% decrease in traditional students (n = 29).  Overall, 75% of the students participating 
in the acquisition phase of the study returned for the retention phase. This decrease was due to 
students not showing up to the second phase of data collection for either family emergencies, 
illnesses, reasons unknown to the PI, or the natural attrition of students failing a course or 
withdrawing from the nursing program 
 For the retention phase of the study, the age of the students ranged between 20 and 47 
years (mean 26.2).  The majority of the students were female (n = 41).   More than half of the 
students participating in the retention phase of the study described their race as white (n = 33).  
Most of the students identified a high school diploma (n = 31) as their highest level of 
education.  The students were asked what experience they had in medicine/nursing.  The 
majority of the students indicated that they had some experience as a nursing assistant, hospital 
technician, or hospital clerk (n = 29).  Most of the students (n = 41) had never performed rescue 
breathing or compressions on a real person prior to the study.  Table 4 presents the 
demographic data for the control group and Table 5 presents the demographic data for the 
experimental group during the retention phase of the study. 
Table 4 
Subject Demographic Data for the Control Group during the Retention Phase (N = 25) 
_____________________________________________________________________________ 
Mean     n (Program)     n (Ethnicity)         n (Nursing/medical        n (Education)             n (Past  
Age                                                                 Experience)                                                      CPR)                         
23.32   16 traditional    19 (White)            8 (none)                         17 (high school)          22 (no) 
             9 accelerated    2 (Black)            14 (nursing assist/tech)    1 (tech diploma)          3 (yes) 
                                      1 (Hispanic)         2 (EMT/paramedic)        4 (assoc. degree)        
                                      2 (Native-Amer)  1 (other)                          3 (non-nursing BS)              






Subject Demographic Data for the Experimental Group during the Retention Phase (N = 24) 
_____________________________________________________________________________ 
Mean  n (Program)    n (Ethnicity)         n (Nursing/Medical        n (Education)              n (Past  
Age                                                                 Experience)                                                      CPR)                         
29.24 13 traditional    14 (White)            4 (none)                         14 (high school)         19 (no) 
            11 accelerated   6 (Black)            15 (nursing assist/tech)    2 (tech diploma)          5 (yes) 
                                      1 (Hispanic)         1 (LPN)                          5 (assoc. degree)        
                                      2 (Mixed race)     4 (EMT/paramedic)        3 (non-nursing BS) 
     1 (unknown)_______________________________________________                           
              
 The control group for the acquisition phase consisted of 33 students with 32 students in 
the experimental group.  During the retention phase of the study there were 25 students in the 
control group and 24 students in the experimental group.  Power analysis prior to data 
collection indicated n = 34 per group.  The number of students in the acquisition phase was 
close to the power analysis estimate but the sample size for the retention phase falls short.  
Since this was not met it is a limitation of the study.  
Pre-test for CPR knowledge 
 As noted above the tests for CPR knowledge and CPR skills each had points ranging 
from 0 to 14. The results of the pre-test for CPR knowledge were based on a possible score of 0 
to 14 correct items.  These results are presented in Table 6.  The scores for the 65 participants in 
this study ranged from 7 to 13 correct responses, out of a total of 14 items, with a mean of 10.3 
(SD = 1.661).  There was no significant difference (p = .904) between the pre-test CPR 
knowledge scores for the control group (n = 33) and the experimental group (n = 32).  There 
was also no significant difference with the pre-test scores (p=.900) between the traditional 





Pre-test Scores for CPR Knowledge (N = 65) 
_____________________________________________________________________________ 
 
Constant  Model           Sum of df  Mean     F Ratio  p 
     Squares  Square______________________ 
Study Group        Regression             .042            1            .042          .015              .902 
  (Control                 Residual        176.511          63         2.802 
  Experimental)        Total             176.554          64          
 
Program                   Regression            .044             1            .044       .016              .900 
  (Accelerated           Residual        176.510           63         2.802           
  Traditional)            Total             176.554           64 
 
CPR Experience       Regression        17.062              1       17.062           6.740              .012* 
                      Residual       159.491            63         2.532   
                                 Total                176.554            64________________________________  
* p < .05 
 
 In analyzing the demographic data and the pre-test, it was found that there was no 
significant differences in the pre-test scores for the level of medical/nursing experience (p = 
.879).  There is no significance in the difference of the scores according to age (p = .607), race 
(p = .340), or education level (p = .387).  However, the students who had performed CPR on a 
real person prior to the study (n = 11) scored significantly higher (p = .012) on the CPR 
knowledge pre-test than those students who had not (n = 54).  
Findings 
 This section presents the analysis of the findings for each of the research questions in 
Chapter 1.  The results will be presented for each question for both the acquisition phase and 
retention phase.    
 The sections for research questions 1 and 2 present the scores obtained during the 
acquisition and retention phases evaluating CPR knowledge and skills for both the control and 
experimental groups.  These questions address the basic question of whether there is a 
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difference in the acquisition and retention of CPR knowledge and skills for those students 
receiving the standard CPR review and the students who received both standard CPR review 
and the HPS program.  The data for questions 1 and 2 are presented in Table 7.  Question 3 
compares the results for the traditional and accelerated nursing students.  The data for question 
3 are presented in Table 8. Question 4 addresses the demographics of previous nursing/medical 
experience, presented in Table 10 and participation in CPR on a real person and this data are 
presented in Table 11. 
Research question 1 
 The first research question asks: Are there any differences in the acquisition of CPR 
knowledge and skills for junior level nursing students receiving the two different teaching 
methods? 
 The control group for this study consisted of the students receiving just the standard 
CPR training. The first post-test for CPR knowledge was given immediately after the mock 
codes during the acquisition phase of the study.  The pre-test and first post-test consisted of the 
same 14 multiple choice questions.  The scores for the 33 participants in the control group 
during the acquisition phase of the study ranged from 9 to 13 correct responses with a mean of 
11.52 (SD = 1.149).   
 In comparing the means of the control group tests for CPR knowledge using F tests, 
there was a significant (p = .000) increase in CPR knowledge scores for the first pre-test during 
the acquisition phase of the study.   
 The experimental group for this study consisted of the students receiving both the 
standard CPR training and the independent variable of the HPS program. Just as with the 
control group, the first post-test for CPR knowledge was given immediately after the mock 
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codes during the acquisition phase of the study.  These mock codes, however, followed the 
additional experience of the HPS program.  The pre-test and post-tests consisted of the same 14 
multiple choice questions as given to the control group.   
 The scores for CPR knowledge for the 32 participants in the experimental group during 
the acquisition phase of the study ranged from 9 to 14 correct responses with a mean of 12.25 
(SD = 1.218). In comparing the means for CPR knowledge for the experimental group using F 
tests was found a significant (p = .001) increase in the first post-test for CPR knowledge from 
the pre-test.   
 As stated above, there is no significant difference in the students CPR knowledge prior 
to either of the teaching methods.  The mean scores for the first post-tests for CPR knowledge 
were analyzed for variance of means using an F test.  The students in the experimental group 
who received both the standard CPR review and the HPS program obtained significantly higher 
scores (p = .015) than the students in the control group who only received the standard CPR 
review for the first post test measuring acquisition of CPR knowledge.  The pre-test and first 
post-test for CPR knowledge for both the control and experimental groups during the 
acquisition phase of this study are presented in Table 7.   
 The control group was evaluated for CPR skills during mock codes immediately after 
the standard CPR training during the acquisition phase.  The tests for CPR skills were 
completed by the PI observing the students one at a time during the mock codes.  The same 
mock code situation was presented for all the students during both phases of the study and the 
same evaluation form was used.  The students received one point for performing each of the 14 
skills in correct order and no points for either not performing the skill, performing it incorrectly, 





Comparison of means for Acquisition and Retention of CPR Knowledge and Skills for Control 
and Experimental Groups for Pre and Post-tests (N = 65) 
___________________________________________________________________________ 
 
Group          Activity                   Subjects (N)    Mean        SD_____ 
Control  Pre-test for Knowledge  33  10.36      1.578 
Experimental  Pre-test for Knowledge  32  10.31      1.768 
 
Control  Acquisition of Knowledge  33  11.52      1.149 
Experimental  Acquisition of Knowledge  32  12.25      1.218 
 
Control  Retention of Knowledge  25     10.68      1.282 
Experimental  Retention of Knowledge  24  11.38      1.239 
 
Control  Acquisition of Skills   33  11.36      1.270 
Experimental  Acquisition of Skills   32  13.19        .780 
 
Control  Retention of Skills   25  10.96      1.541 
Experimental  Retention of Skills   24  12.50      1.180 
 
Dependant    Model         Sum of     df Mean  F Ratio    p 
Variable                                             Squares  Square 
 
Knowledge  Regression    .042  1   .042    .015         .902  
  Pre-test  Residual 176.511 63 2.802 
   Total     176.554 64 
 
Knowledge         Regression      8.773          1       8.773          6.263           .015* 
  Acquisition          Residual         88.242           63          1.401 
                              Total              97.015           64          
 
Knowledge            Regression    16.288            1         16.288           10.238         .002** 
   Retention            Residual         74.773           47           1.591           
                              Total              91.061           48 
 
Skills                       Regression   54.042     1      54.042         48.285         .000** 
  Acquisition        Residual        70.511           63          1.119   
                               Total              124.554           64  
 
Skills                       Regression      29.040          1        29.040         15.343         .000** 
  Retention        Residual          88.960           47            1.893   
                               Total              118.000           48  
___________________________________________________________________________ 
*p < .05.  **p < .01.  
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 The experimental group was evaluated for CPR skills during mock codes immediately 
after receiving the standard CPR training and the HPS program during the acquisition phase of 
the study.  The test for CPR skills was completed by the PI in the same manner as with the 
control group. The scores for CPR skills were a possible 0 to 14 points.    
 The scores for the first CPR skill evaluation during the acquisition phase of the study for 
the 33 students in the control group ranged from 9 to 14 correct responses with a mean of 11.36 
(SD = 1.270).  The scores for the first CPR skill evaluation during the acquisition phase of the 
study for the 32 students in the experimental group ranged from 11 to 14 correct responses with 
a mean of 13.19 (SD = .780). 
 The mean scores for the skill evaluations for the control and experimental groups were 
analyzed for variance of means using an F test.  The students in the experimental group 
received significantly (p = .000) higher scores for acquisition in the first skill evaluation.  The 
results for the acquisition of CPR knowledge and skills are presented on Table 7.  
Research question 2 
 The second research question asks:  Are there any differences in the retention of CPR 
knowledge and skills for junior level nursing students receiving the two different teaching 
methods? 
 The second post-test for CPR knowledge was given immediately after the mock codes 
during the retention phase three months after the acquisition phase of the study.  The results of 
the second post-test for CPR knowledge were based on the same 14-item multiple choice test 
given during the acquisition phase of the study with a possible score of 0 to 14 correct items. 
The CPR knowledge scores for the 25 participants in the control group during the retention 
phase of the study ranged from 8 to 13 correct responses with a mean of 10.68 (SD = 1.282).  
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The scores for the 24 participants in the experimental group during the retention phase of the 
study ranged from 9 to 14 correct responses with a mean of 11.83 (SD = 1.239).  The scores on 
the CPR knowledge test during the retention phase of the study was significantly higher (p = 
.002) for the experimental group than the control group. 
 The control group was evaluated for CPR skills during mock codes three months after 
the acquisition phase for the retention phase of the study.  The second test for CPR skills was 
completed by the PI observing the students one at a time during the mock codes.  The same 
mock code situation was presented for all the students during both phases of the study and the 
same evaluation form was used.  The students received one point for performing each of the 14 
skills in correct order and no points for either not performing the skill, performing it incorrectly, 
or performing it in the incorrect order.  
 The scores for the 25 students in the control group for the second CPR skill evaluation 
during the retention phase of the study ranged from 8 to 14 correct responses with a mean of 
10.96 (SD = 1.541).  After comparing the means of the first and second CPR skills tests for the 
control group, there was a significant (p = .038) decrease in the scores from immediate 
acquisition to three month retention of CPR skills indicating a loss in CPR skill over three 
months.   
 The experimental group was evaluated for CPR skills during mock codes immediately 
after receiving the standard CPR training and the HPS program during the acquisition phase of 
the study and again three months later for the retention phase of the study.  The first and second 
test for CPR skills was completed by the PI in the same manner as with the control group. The 
scores for CPR skills were a possible 0 to 14 points.   
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  The scores for the 24 students in the experimental group for the second CPR skill 
evaluation during the retention phase of the study three months later ranged from 10 to 14 
correct responses with a mean of 12.50 (SD = 1.180).  The mean scores for the skill evaluations 
for the control and experimental groups were analyzed for variance of means using an F test.  
The students in the experimental group received a significantly (p = .000) higher mean score for 
the retention of skills three months later. The results for the retention of CPR knowledge and 
skills are presented on Table 7.   
Research question 3 
 The third research question asks:  Are there differences in acquisition and retention of 
CPR knowledge and skills between accelerated and traditional students? 
 The students were assigned to attending both phases of the study according to their 
schedules within either the accelerated or traditional junior level nursing classes.  During the 
acquisition phase of the study 30 accelerated students volunteered to participate.  During the 
retention phase only 20 of the accelerated students returned for the three month mock codes.  
The traditional class had 35 students in the acquisition phase of the study and 29 students in the 
retention phase.  Both the accelerated and traditional students received the same standard CPR 
review and were evaluated using the same mock codes and evaluation tools.  The comparisons 
of results for the two nursing programs are presented in Table 8. 
 The mean for the accelerated acquisition test for CPR knowledge was 11.75 and for the 
traditional class was 11.62.  The mean for the accelerated retention test for CPR knowledge was 
11.7 and for the traditional class was 10.98.  Analysis of variance using an F test was performed 
to see if there were differences in the scores for CPR knowledge between the nursing programs.  
There were no significant differences when analyzing the means between accelerated and 
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traditional students and the pre-test for knowledge (p = .900) or for the first post-test measuring 
acquisition of CPR skill (p = .951).  The results for the second post-test for retention of CPR 
knowledge (p = .054) was significantly higher for the accelerated students.  
 The mean for the accelerated acquisition test for CPR skills was 12.30 and for the 
traditional class was 12.28.  The mean for the accelerated retention test for CPR knowledge was 
12.15 and for the traditional class were 11.41.  Analysis of variance using an F test was 
performed to see if there were differences between the scores for CPR skills and the nursing 
programs.  The comparison of means between the accelerated and traditional students and the 
acquisition of CPR skills (p =.301) and retention of CPR skills (p = .107) was not found to be 
significant for this sample.  Table 8 presents the differences in acquisition and retention of CPR 
knowledge and skills between the accelerated and traditional nursing programs. 
Table 8 
 
Comparison of means for Acquisition and Retention of CPR Knowledge and Skills for 
Accelerated and Traditional Nursing Programs for Pre and Post-tests (N = 65) 
___________________________________________________________________________ 
 
Group          Activity                   Subjects (N)    Mean            SD_ 
Accelerated  Pre-test for Knowledge  30  10.37         1.450 
Traditional  Pre-test for Knowledge  35  10.31         1.845 
 
Accelerated  Acquisition of Knowledge  30  11.75         1.333 
Traditional  Acquisition of Knowledge  35  11.62         1.208 
 
Accelerated  Retention of Knowledge  20     11.70         1.218 
Traditional  Retention of Knowledge  29  10.98         1.412 
 
Accelerated  Acquisition of Skills   30  12.30         1.455 
Traditional  Acquisition of Skills   35  12.28         1.386 
 
Accelerated  Retention of Skills   20  12.15         1.387 






Table 8 (continued) 
 
Dependant    Model         Sum of     df Mean  F Ratio    p 
Variable                                             Squares  Square 
 
Knowledge  Regression     .044  1   .044     .016         .900 
   Pre-test  Residual 176.510         63 2.902  
   Total  176.544         64 
 
Knowledge         Regression        .006          1         .006             .004          .951 
  Acquisition          Residual         97.010           63          1.540 
                              Total              97.015           64          
 
Knowledge            Regression      6.999            1           6.999             3.913         .054* 
   Retention            Residual         84.062           47           1.789           
                              Total              91.061           48 
 
Skill                       Regression     2.116     1        2.116           1.089         .301 
  Acquisition        Residual        70.511           63          1.119   
                               Total              124.554           64  
 
Skill                       Regression        6.416          1          6.416          2.702         .107 
  Retention        Residual        111.584           47            2.374   
                               Total              118.000           48  
___________________________________________________________________________ 
*p < .05 
 
Research question 4 
 The fourth research question asks:    What is the relationship between the demographics 
of previous experiences and participation in CPR and the acquisition and retention of CPR 
knowledge and skills?  
 Prior work experience and participation in CPR on a real person were examined as 
variables in this study.  For this study the levels of work experience was categorized from 0 to 3 








Prior Work Experience and Participation in CPR on a Real Person (N = 65) 
____________________________________________________________________________ 
 Category    Work experience                       # of Subjects_____Participated in CPR_______             
     0               None/unknown                        18   0 
     1           Nursing assistant/clerk/tech          37   4 
     2           LPN                         3   1 
     3           EMT/paramedic/medic            7   5 
____________________________________________________________________________ 
 
 The combination scores for both the retention and acquisition of CPR knowledge and 
skills were calculated.  This was done by adding the CPR knowledge and skills scores for an 
overall score for each participant.  There was one combined score obtained for each student in 
the acquisition phase and again in retention phase. This was based on a possible combined score 
of 0 to 28.  The combined mean score for the acquisition of CPR knowledge and skills (n = 65) 
was 24.11 (SD = 2.195). The combined mean score for the retention of CPR knowledge and 
skills (n = 49) was 22.96 (SD = 2.541).    
 There was not a significant difference in the pre-test scores for knowledge (p = .111) 
with the different categories of work experience.  In examining the result for this variable there 
was a significant increase in the combined scores for retention of CPR knowledge and skills (p 
= .029) but not for the combined acquisition scores for CPR knowledge and skills (p = .137).  
Therefore, the only significant differences when considering prior work experience in the health 
care field was in the retention of CPR knowledge and skills.  The students, in this study, who 
had this prior experience, were able to retain more CPR knowledge and skills than those 
students with minimal or no prior health care experience.  The data for these results for 






Comparison of means for the combination scores for Acquisition of CPR Knowledge and Skills 
(N = 65) and Retention of CPR Knowledge and Skills (N = 49) and categories of Work 
Experience (none; nursing aide, clerk, tech; LPN; EMT, paramedic, medic)  
____________________________________________________________________________ 
Dependant    Model         Sum of     df Mean  F Ratio      p 
Variable                                             Squares  Square 
___________________________________________________________________________ 
Pretest CPR  Regression     7.024   1 7.024  2.610  .111 
Knowledge  Residual 169.530 63 2.691 
   Total  176.554 64  
 
Combination  Regression   10.709   1 10.709  2.268  .137 
Acquisition score Residual 297.537 63   4.723 
   Total  308.246 64 
 
Combination   Regression   30.239   1 30.239  5.082  .029* 
Retention score Residual 279.680 47   5.951  
   Total  309.918 48 _____________________________ 
*p < .05 
 
 The results for the variable of CPR experience on real people were also examined.  With 
analysis of variance using F tests, there was a significant increase in the scores for both 
acquisition (p = .024) and retention (p = .008) of CPR knowledge and skills with the prior 
participation in CPR.  These data are presented in Table 11. At the same time, the students who 
had prior participation in CPR began the study with significantly higher scores on the pre-test 
for CPR knowledge (p = .012). Therefore, the students who had prior experience with CPR on 
real people consistently scored higher in CPR knowledge and skills than those students who did 
not. The students who had the prior experience with CPR also had prior work experience in the 
healthcare field and were either a nursing assistant, hospital technician, LPN, EMT, or 
paramedic.   
 One variable that was not examined in this study was whether or not the students had 
any experience with CPR during the three months between the acquisition and retention phases.  
 85 
 
This experience could have an impact on the results of the study and it is recommended that this 
be considered in future research. 
Table 11 
Comparison of means for the combination scores for Acquisition of CPR Knowledge and Skills 
(N = 65) and Retention of CPR Knowledge and Skills (N = 49) and past CPR Experience  
_____________________________________________________________________________ 
Dependant    Model         Sum of     df Mean  F Ratio      p 
Variable                                             Squares  Square 
_____________________________________________________________________________ 
Pretest for CPR Regression   17.062   1 17.062  6.740  .012* 
Knowledge  Residual 159.491 63   2.532 
   Total  176.554 64  
 
Combination  Regression   24.242   1 24.242  5.378  .024* 
Acquisition score Residual 284.004 63   4.508 
   Total  308.246 64 
 
Combination  Regression   43.351   1 43.351  7.643  .008* 
Retention score Residual 266.568 47   5.672  
   Total  309.918 48_________________________________ 




 The research questions were asked to determine the effect of two methods of teaching 
CPR (standard CPR training and a combination of standard CPR training and a HPS 
cardiopulmonary arrest program) on the acquisition and retention of CPR knowledge and skills 
for junior level baccalaureate nursing students.   The three levels of testing (pre-test for 
knowledge, acquisition of knowledge and skills, and retention of knowledge and skills) were 
measured and compared to determine the differences between the control group and the 
experimental group as well as selected demographics. 
 The pre-test for knowledge indicated that there was no difference between the control 
group and the experimental group for the level of CPR knowledge prior to any interventions.  
There were also no significant differences between the junior level students in the accelerated 
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and traditional classes.  The only significant difference was found with the level of participation 
in CPR on real people prior to the study.  It was found that those students who had this 
experience scored higher on the pre-test than those who have not performed CPR on a real 
person.  This is consistent with Benner’s notion that skill acquisition is a result of experience 
(Benner, 1984; Benner, Tanner, & Chelsa, 1996).  The students who had the opportunity to 
experience and apply CPR knowledge and skills in a real situation came into the study with a 
higher level of CPR knowledge than those students who did not.   
 Benner, Hooper-Kyriakidis, and Stannard (1999) stressed that understanding comes 
from contextual experiences of the patient. The higher scores on the pre-test for CPR 
knowledge for the students with real-life CPR experience support the concepts of Thinking-in-
Action and Reasoning-in-Transition (Benner, Hooper-Kyriakidis, and Stannard).  Despite this 
difference for the students with past CPR experience, the pre-test means for the control and 
experimental groups were essentially the same.  This suggests that the students with the higher 
scores on the pre-test for CPR knowledge were evenly distributed between the control and 
experimental groups. 
 When addressing the first two research questions, the additional teaching methodology 
of the HPS program had a positive effect on both acquisition and retention of CPR knowledge 
and skills.  This is also consistent with Benner’s model of skill acquisition.  The additional 
experience following the standard CPR review gave the students a chance to apply in a 
simulated situation what they learned in the standard CPR review.  This resulted in significantly 
higher scores for the experimental group. 
 Critical thinking and decision-making are components of simulator learning using an 
HPS (Abdo & Ravert, 2006; Schumacher, 2004).  The students’ scores in the acquisition and 
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retention of CPR knowledge and scores improved when learning was supported by the active 
group experiences using the HPS.  This is consistent with the promotion of better learning 
outcomes and improved student performance found in the national study on simulation 
education by Jeffries et al. (2006).   
 At the same time, it was found that there was a decrease in both CPR knowledge and 
skills over time for both the students receiving just the standard CPR and review and those 
students receiving both standard and HPS learning experiences in CPR.  This is consistent with 
studies done on CPR retention (Broomfield, 1996; Madden, 2005).  However, it was found, in 
this study, that the retention scores for the experimental group, although lower than their 
acquisition skills, were still significantly higher than the retention scores for the control group.  
It was also found that the additional HPS program had a greater effect on the acquisition and 
retention of CPR skills than on the acquisition and retention of CPR knowledge.  The improved 
performance of CPR skill, psychomotor domain of learning in this study, was enhanced to a 
higher degree through participation in the HPS program than the evaluation of CPR knowledge, 
the cognitive domain of learning in this study.  The hands-on practice of CPR skill had a greater 
impact on the students’ learning than the application of CPR knowledge within the HPS 
program.  
 In comparing the accelerated and traditional students in this study, there was no 
significant variance of the means of the scores for either acquisition or retention of skills.  
There was also no significant difference in the acquisition of CPR knowledge, yet, a significant 
difference in the retention of CPR knowledge.  The accelerated students scored higher than the 
traditional students in retaining CPR knowledge.  This poses a question as to why this 
difference was found with this sample.  The students in the accelerated program were older with 
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a mean age of 30.03 years (SD = 1.253) compared to the students in the traditional program 
with a mean age of 23.29 years (SD = 1.058).  The accelerated students also have more life 
experience than the traditional students.  The accelerated students had more experience working 
in the medical/nursing field as well as more prior experience with CPR.  This supports Benner’s 
notion of experiential learning within the context of the situation improving knowledge and 
skills. With the small sample size, particularly during the retention phase, more research is 
needed to examine and support these findings. 
 The combination scores, CPR knowledge and skills, were compared to the 
demographics of work experience and CPR experience.  The students work experience was 
examined as a factor in CPR knowledge and skill acquisition and retention.  The students who 
had prior work experience in the medical/nursing field also had a greater opportunity to observe 
or be exposed to cardiopulmonary arrest situations.  Students such as EMTs, paramedics, and 
medics scored higher in retention of CPR knowledge and skills than those with other less 
training or experience in emergency situations.  This is again consistent with the need for more 
hands-on and frequent training in CPR.  For the students who had prior participation in CPR 
with a real patient, there were significantly higher scores for CPR knowledge and skills.  This is 
consistent with the higher scores on the pre-test for knowledge and Benner’s model of skill 
acquisition (Benner, 1984).  
 Experience has been found to have a positive impact on the acquisition and retention of 
CPR knowledge and skills for the students in the study.  Whether it is prior experience with 
CPR on a real person, prior work experience in the healthcare field, or the experience of 
participating in a cardiopulmonary arrest scenario with an HPS, the mean scores for CPR 
knowledge and skills, in this study, have been significantly higher than with students without 
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these experiences.  Benner’s model of skill acquisition is based on experience (Benner, 1984).  
The results of this study indicate the positive effects of the experience, such as those mentioned 


























 The purpose of this study was to compare the effect of two different teaching methods 
on the acquisition and retention of CPR knowledge and skills for junior level baccalaureate 
nursing students.  The two different teaching methods were standard CPR review and a 
combination of standard CPR review and participation in a cardiopulmonary arrest scenario 
with an HPS.  It was intended to provide information on whether HPS education can impact the 
learning outcomes of nursing students.  A quasi-experimental design was used to compare the 
means for the scores on the CPR knowledge test and skill checklist for the control group 
(receiving just the standard CPR review) and the experimental group (receiving both the 
standard CPR review and the HPS program).  Acquisition of CPR knowledge and skills was 
evaluated immediately after the review and HPS program and retention of CPR knowledge and 
skills was evaluated three months later. 
 The results of this study indicated that there were significant differences in the means 
for both CPR knowledge and skills between the two study groups. The experimental group that 
received the additional HPS training scored significantly higher than the control group in CPR 
knowledge and skills during both the acquisition and retention phases.  It indicates that the 
participation in the HPS cardiopulmonary arrest scenario helped the students in this study 
acquire CPR knowledge and skills.   
 Across the study groups, there was a decrease in CPR knowledge and skills over three 
months.  It is important to note that the retention of CPR knowledge and skills was decreased 
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for both of the groups but the mean scores for CPR knowledge and skills were still higher for 
the group of students participating in the HPS cardiopulmonary arrest scenario.   
Limitations 
 The following limitations were identified for the study.  The sample for this study was 
small and did not meet the power analysis which recommended 68 students.  The number of 
students in the acquisition phase was 65 and in the retention phase was 49.  During the second 
phase of data collection the decrease in the sample size was due to reported family emergencies, 
illnesses, and reasons unknown to the PI. There was also the natural attrition of students failing 
courses and withdrawing from the nursing program between the acquisition and retention 
phases of the study. Because of the small sample size, generalization of these results to a larger 
sample may not be done.  The sample is only from one college at one point in time.  This may 
not be generalized to nurses or other nursing students.  The diversity of the sample may not 
represent the general population or nursing students in other nursing programs.   
 Some of the limitations involved the method of data collection.  The first of these was 
that the study was conducted using mannequins in a laboratory setting.  It is not known whether 
the skills would be applicable to real patients during the stress of a real code situation.  
Although the demographic information asks about past work and CPR experiences, details and 
level of involvement were not specified. This may have an impact on the performance of the 
students in this study.  It is not known whether any of the students had experience with CPR 
during the three months between the acquisition and retention phases of the study.  It is not 
known if this had an impact on the retention scores. The students were evaluated at different 
times of the day due to the nature of their nursing program.  There were also distractions such 
as temperature control of the LRC and noise in the hallway that were unavoidable yet may have 
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influenced the students’ learning outcomes.  Student attitudes and stress levels were not 
addressed and may also have been contributing factors to the results of this study. 
Implications 
 The following implications are made based on the results of the findings and 
conclusions of this study. 
Implications for Nursing Education 
 Many nursing programs are purchasing and utilizing HPS as a teaching method for a 
wide variety of curriculum content.  There are high fidelity mannequins in the form of adults, 
children, and specific designs for different emergency situations.  However, it is expensive to 
purchase the equipment and to find space in many nursing programs to set-up the simulation 
learning center.  Many nursing educators have found it time consuming to learn and develop 
simulation programs.  Evidence of positive learning outcomes can help educators decide if the 
cost and effort is worth the benefit of this form of teaching.  This evidence can also be used to 
help nursing programs obtain funding for the equipment and training.  There is an increase in 
support and training available but there is still only a few studies being conducted to support 
learning outcomes from this form of teaching.   
 Although students have expressed a high level of satisfaction with this form of learning, 
there remains the need to measure learning outcomes.  Hands-on learning, active participation, 
and reflection on the experience can provide a rich learning environment for nursing students. 
The safe environment of the simulation laboratory can give the student a chance to perform an 
assessment and make a decision without harming a human being.  In these cases, experiential 
learning can be done without risk to patients and provide a chance for the student to develop 
critical thinking and decision making skills.  Actual performance of skills can be taught, 
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practiced, and evaluated.  At this critical time in simulation education, the benefits of this 
methodology, or learning outcomes, must be explored in order to determine which method or 
methods of teaching bring about the best outcomes and foster an increase in retention. 
 One of the issues facing nursing education today is the scarcity of resources and suitable 
environments for the students to learn.  Many nursing programs are looking into alternative 
ways to provide the experiences that can enhance students’ knowledge and skills.  One area that 
is being considered by many nursing educators is adding clinical practice and experiential 
learning within the safe confines of the simulation learning center.  In this setting, students can 
be exposed to a wide variety of clinical circumstances.  Although the student is not with a real 
person, they are given situations that can mimic real life.  Incorporating this form of clinical 
learning into a curriculum requires evidence that it enhances learning outcomes.  Studies, such 
as this one, can assist nursing faculty members in determining the appropriateness of such 
clinical education. 
 Nursing students come in contact with real patients during their education.  It is vital 
that they know how to respond to the emergency situation of a cardiopulmonary arrest.  Finding 
ways to teach students to acquire and retain CPR knowledge and skills must be done to improve 
patient outcomes in an emergency situation.  The HPS program assisted students in this study to 
acquire and retain a higher level of CPR knowledge and skill.   
Implications for Nursing Practice 
 The environments where nurses are providing care vary in the opportunities for 
practicing and learning skills.  These facilities face the same cost and time restraints as nursing 
programs when it considers incorporating an HPS in their continuing education.  The cost and 
effort in training the nurses within staff development can be prohibitive.  In a time when 
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hospital cuts often involve this segment of the overall budget, evidence is clearly needed to 
support the cost and effort required to develop simulation education.  Outside funding is often 
available depending on the location of the hospital but evidence of outcomes is needed to 
support such funding requests.  Partnerships with other schools and agencies will be facilitated 
with evidence of learning outcomes. 
 Currently, BLS recertification is required for health care providers every two years.  It 
has been shown in this and other studies that retention of CPR knowledge and skills deteriorates 
within weeks to three months after a review.  This can place patients who are in a 
cardiopulmonary arrest at high risk.  Patient outcomes in emergencies depend on the nurses’ 
ability to competently respond in a timely fashion.   Acquisition and retention of CPR 
knowledge and skills can improve the nurse’s response in this high-risk/low-frequency event.  
 There is no question about the need for nurses to retain CPR knowledge and skills in 
order to improve the survival rates of patients.  Thus, finding the best method to teach CPR, in 
order to increase acquisition and retention of knowledge and skills is vital and will benefit the 
nurse and the patient.  The findings of this study (the level of acquisition and retention of CPR 
knowledge and skills was higher when the HPS program was added to the standard CPR 
review) point to the fact that retention can be increased through the use of an HPS program.  
However, because of the small sample and no diversity in sites, the results cannot be 
generalized.  The following recommendations for further research are as follows. 
Recommendations for Further Study 
 The increased acquisition and retention of CPR knowledge and skills for this sample 
was significant enough to indicate a need for future study in this area.  The following areas of 
research are recommended. 
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 The first recommendation is to replicate this study on a larger scale to see if these results 
can be replicated with a larger sample.  Involving multiple nursing education sites with a 
variety of nursing programs can provide insight into learning outcomes in a more generalized 
sample.  This may also be replicated with professional nurses as the participants.  The research 
questions may be explored in a variety of settings with nurses and nursing students of different 
levels and experiences.  It may also be done with individuals outside nursing since CPR training 
is not only provided for health care professionals but also for the general public. 
 There is also a need to explore ways to increase the acquisition and retention of CPR 
knowledge and skills with a variety of teaching approaches.  Various teaching methods for CPR 
knowledge and skills can be evaluated for improved learning outcomes.  The frequency of 
practice and review can be investigated to determine how health care professionals and lay 
persons alike can be prepared to give CPR effectively when needed.  Human lives depend on 
the success of the immediate and competent response of the person who finds them in an arrest 
situation.  Evidence of techniques to provide increased acquisition and retention of CPR 
knowledge and skills can assist trainers in improving learning outcomes. 
 Other learning outcomes using HPS need to be investigated.  Simulation is being used in 
academic, medical, and military settings with a variety of health care professions.  Evidence 
indicating the benefits to nursing education for this method of teaching is being explored.  
Many more studies with larger, more varied samples are vital to support this form of teaching 
and learning so educators can provide improved teaching methods.   
 Much of the teaching in nursing education is based on tradition.  We stress to our 
students the need to focus on evidence based practice.  At the same time, educators must look at 
how we teach nursing and research our methods to provide evidence based education. Evidence 
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outlining and supporting best practices in nursing education can guide nursing faculty as they 
address the pressing issues of limited resources and funding balanced with quality learning 
outcomes.  Educators can incorporate HPS education into their curriculum based on improved 
acquisition and retention of knowledge and skills. 
 The choices for the type of HPS and the ways it can simulate patient conditions are 
expanding.  Nursing educators need information about this form of education.  Individuals 
teaching emergency training, such as CPR, need to explore different methods of teaching that 
can enhance learning outcomes.  More research is needed in the hopes of improving the 
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Simulator Case Scenario Program 
Scenario #1 




1.  Objectives:   
 By the end of this session the nurse/student will be able to: 
 
• Identify signs and symptoms of cardiopulmonary arrest 
• Provide initial management of the presenting patient condition 
• Determine possible etiologies of presenting condition  
• Provide appropriate interventions for presenting condition 
• Evaluate the patient’s response to the interventions provided 
• Document accurately the patient scenario 
• Discuss their feelings and reactions to the session 
 
Equipment needed: 
• Sim man and computer 
• Patient’s chart 
• Nasal cannula and flow meter 
• Bag/valve/mask device and a pocket mask 
• Code cart with back board 
• AED trainer 
 
2.  Patient: 
 The nurse will be given the following report: 
Mr. Jones a 48year old man was admitted last evening for chest pains of new onset. He was admitted to your unit from the ER. 
Upon arrival to your unit he is chest pain free having received nitroglycerin and ASA in the in the ER. He was placed on 
Telemetry which is NSR, and given O2 at 2L via nasal cannula.  A heplock was in place from the ER. Vitals signs as reported 
from the night shift 110/60 HR 70 normal sinus rhythm, RR 14. He was chest pain free throughout the night. Mr. Jones is 
pending a cardiac catheterization today, time is unknown, and he is NPO for the procedure. 
 
The patient rings his bell and the nurse is to enter the room.   
 
• The patient is complaining of pain “my chest hurts and I am having trouble breathing” 
• BP 150/72 
• HR 112 sinus tachycardia 
• RR 22 
• SpO2 94% 
• Oxygen cannula is on 2L  
• Lungs sounds clear 
 
3.  Interventions: 
 
• Assess the patient 
• Call for help 
• Check O2  
As the nurse/student is checking the patient, he will go into cardiopulmonary arrest with no breathing, no pulse, and no 
blood pressure. 
• Follow the steps for basic life support outlined on the skills checklist. 
 
If the nurse completes these tasks: 
• Patient starts breathing at 14 breaths per minute 
• BP 104/62 




 Appendix D 
 
BLS for Healthcare Provider Course 
Final Evaluation Skills Sheet 
Adult CPR 
                                                                                                                                                                                        




            
Activate the emergency response system; get AED 
 
 
Open the airway, check breathing 
 
 
If breathing is absent or inadequate, provide 2 breaths  
(must cause chest to rise) 
 
 
Check pulse and other signs of circulation 
 
 
Begin chest  compressions (must have proper hand placement) 
 
 
When AED arrives: POWER ON the AED 
 
 
Attach electrode pads to patient’s bare chest in proper  
location with adequate skin contact and no overlap of pads 
 
 
“Clear” victim before ANALYZE and SHOCK 
 
 
Push SHOCK button (if not automated) to attempt defibrillation 
 
 
Check breathing and signs of circulation after  
“no shock indicated” message. 
 
 
Interval from collapse to first shock is less than 3 minutes 
 
                   
Interval from AED arrival to first shock is less than  
90 seconds. 
 
                   
Rescuer should be prepared to continue CPR if nonshockable  
rhythm is present. 
 
 
Reproduced with permission 
Fundamentals of BLS for Healthcare Providers 

















Adult CPR and AED test 
 
Please select the best response and mark in the space provided. 
 
____1. What is the rate for performing chest compressions for a victim of any age? 
 
A. 30 compressions per minute 
B. 50 compressions per minute 
C. 80 compressions per minute 
D. 100 compressions per minute 
 
____2. Which of the following describes a way you can allow the chest to recoil completely after each chest 
compression? 
 
A. Keep the chest pushed down approximately ½ to 1 inch between compressions 
B. Keep your weight on the victim’s chest so the chest is slightly compressed at all times 
C. Compress the chest shallowly with each compression so you don’t have to release too far 
D. Take your weight off your hands and allow the chest to come back to its normal position 
 
____3. When you do not suspect cervical spine injury, what is the best way to open an unresponsive victim’s 
airway? 
 
A. Give abdominal thrusts and then sweep out the mouth 
B. Uses the head tilt-chin lift 
C. Use the tongue lift-finger sweep 
D. Use a mask while giving breaths to the victim 
 
____4. After you open the airway and pinch the nose of an unresponsive adult or child, which of the following 
describes the best way to give mouth-to-mouth breaths? 
 
A. Seal your mouth over the victim’s mouth and give 2 breaths, watching for chest rise 
B. Put your mouth on the victim’s mouth and give small puffs.  Try to avoid making the chest rise 
C. Put your mouth on the victim’s mouth and give 1 slow breath over about 5 seconds 
D. Put your mouth on the victim’s mouth and give 5 slow breaths over about 2 seconds each, watching 
for chest rise 
 
____5. You must check adequate breathing before giving breaths to an unresponsive adult victim.  You do this by 
looking for chest rise and feeling for airflow through the victim’s nose or mouth.  What other sign should 
you assess? 
 
A. Look into the victim’s mouth to see if anything is blocking the airway 
B. Count the victim’s breaths for at least 15 seconds 
C. Look carefully for gasps because they are signs of adequate breathing 
D. Listen for airflow from the victim’s nose or mouth 
 
____6. What would be the next step when you find an unresponsive victim who has agonal gasps and you have 
sent someone to activate the emergency response system? 
 
A. Open the airway and give 2 breaths 
B. Open the victim’s mouth and look for a foreign object 
C. Check the victim’s pulse 
D. Give rescue breaths for at least 2 minutes before starting chest compressions                                                                                  
 112 
 
                                                                                                                                                                                 
____7. How do you know when to start cycles of chest compressions with breaths for an adult? 
 
A. The victim has a pulse but is having trouble breathing 
B. The victim is responsive but is complaining of chest pains and indigestion 
C. The victim is unresponsive, is not breathing, and does not have a pulse 
D. The victim is unresponsive but is breathing adequately 
 
____8. Which of the following statements tells why it is important to give early defibrillation to an adult? 
 
A. The most frequent initial rhythm in witnessed sudden cardiac arrest is atrial fibrillation 
B. The most effective treatment for sudden cardiac arrest is synchronized cardioversion 
C. The probability of successful defibrillation diminishes rapidly over time 
D. Ventricular fibrillation is an uncommon cause of sudden cardiac arrest in adults 
 
____9. Which of the following best describes the steps common to the operation of all AEDs in the correct order? 
 
A. Power on the AED, attach pads, clear the victim and allow the AED to analyze the rhythm, clear the 
victim and deliver shock, if advised 
B. Power on the AED, shave the victim’s chest, attach pads, clear the victim and press the SHOCK 
button 
C. Power on the AED, attach pads, press the SHOCK button, clear the victim 
D. Power on the AED and press the SHOCK button immediately 
 
___10. After you power on an AED and attach the pads to the victim, what is the next step you should do? 
 
A. Clear the victim so the AED can analyze the heart rhythm 
B. Press the SHOCK button immediately 
C. Clear the victim and press the SHOCK button 
D. Give another cycle of CPR before pressing the analyze button 
 
___11. What might happen if you touch the victim while the AED is delivering a shock? 
 
A. The AED will power off if you touch the victim while it is shocking 
B. You might move the victim, which may cause the AED to reanalyze the victim’s rhythm 
C. The AED could shock you while it is shocking the victim 
D. The AED might mistake your movement for the victim’s pulse and not deliver a shock 
 
___12. You are using an AED on an adult victim, and the AED gives a “no shock indicated” (or “no shock 
advised”) message.  Until advanced care personnel arrive, what should you do next? 
 
A. Remove the pads from the victim’s chest and wait for advanced care personnel to arrive  
B. Remove the pads from the victim’s chest and continue CPR 
C. Leave the pads on the victim’s chest and continue CPR beginning with compressions 
D. Give the victim breaths without compressions 
 
___13. Which of the following statements best describes why you minimize interruptions when giving chest 
compressions to any victim of cardiac arrest? 
 
A. You do not need to worry about interrupting chest compressions 
B. Minimizing interruptions means you will not be as tired giving CPR 
C. Only advanced care professionals need to worry about minimizing interruptions 









___14. Which of the following statements is true when choosing AED pads or an AED system for an adult 
victim? 
 
A. Use only the adult AED pads and system 
B. You can use the child pads and child system as long as you apply both pads to the victim’s chest 
C. You can use the child pads and child system as long as you apply both pads to the victims’ back 


































































Demographic Data Questionnaire 
 
Please complete the following form by answering the questions in the spaces provided or by 





 a.  female 
 b.  male 
 
Please indicate your current nursing program: 
 a.  traditional 
 b.  accelerated 
 
Please indicate your highest level of education prior to beginning this nursing program: 
 a.  high school diploma 
 b.  technical school graduate 
 c.  associate degree 
 d.  other __________________________________________________________ 
 





Please indicate any previous experience you have had in the medical/nursing field: 
 a.  none 
 b.  nursing assistant 
 c.  hospital/surgical technician 
 d.  Licensed Practical Nurse 
 e.  Emergency Medical Technician 
 f.  Paramedic or military medic 
 g.  Unit or physician’s office clerk or secretary 
 h.  other (please list)_________________________________________________ 
 
 
Have you ever actually participated in CPR on a real person performing the following skills? 
 ______Rescue breathing  
 ______Chest compressions 
























Statement of Confidentiality 
 
 
I______________________________ understand that I will have access to information 
provided by individuals in the research study: The Acquisition and Retention of CPR 
Knowledge and Skills for Junior Level Baccalaureate Students.  While names will not ever 
be visible to me, I will have information such as seeing which students enter and exit the 
review, human patient simulator (HPS) program, and mock codes.  I may also assist with 
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obligation to protect the confidentiality of this information and that I may disclose information 
only to the principal investigator of this study, Andrea Ackermann.  
 
I will not participate in the evaluations of the students in the study.  I will not know which of 
the students agreed or not to let their evaluations be used for the study. 
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